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HE route of the Benguella Railway in its length of 1347 kilometres 

traverses the Province of Angola, Portuguese West Africa, from the 
coastal terminus in the west to the Belgo-Portuguese frontier in the east. In 
the zone through which it runs, from 11° to 13° S., practically every type of 
country to be found in Africa, except equatorial forest, is represented. At its 
coastal terminus, between the towns of Lobito and Benguella, is to be seen 
one of the best instances of recent coast and harbour formation on the west 
coast of Africa. 

Amongst the pioneers of the early Kimberley days the names of Cecil 
Rhodes and Sir Robert Williams are principally linked with the opening up of 
the territories to the north and west. Latterly it has remained for Sir Robert 
Williams to see the completion of those far-reaching enterprises. At the same 
period the late General Joaquim Machado, k.c.M.G., a famous Portuguese 
colonial administrator, was actively engaged in the opening up of the Mozam- 
bique territories of Portuguese East Africa. Afterwards, as managing director 
of the Benguella Railway from its commencement, he was closely associated 
with Sir Robert Williams in the railway development of Angola, West Africa, 
until his recent death. 

The main objective of the line, apart from the development of Angola, was, 
and is, the huge copper interests of Katanga and North-Western Rhodesia, 
which were exploited originally by the Tanganyika Concessions, of which 
Sir Robert has always been the moving spirit. When, in 1907, the Cape-to- 
Cairo Railway, as it was then known, came to an abrupt halt at Broken Hill, 
2017 miles from Cape Town, Sir Robert found the means to carry on the line 
to the southern frontier of the Belgian Congo. A connection was then made 
to the rich mines in Belgian Katanga to serve them until such time as the 
shorter and more natural route could be established to the coast on the west. 
The Belgian authorities continued the line to the north, and in 1928 com- 
pleted an all-Belgian route from Katanga to Port Francqui, previously known 
as Ilebo, a navigable point on the River Kasai; this route is partly through the 
equatorial forest belt and makes the connection by rail and river stages to 
the Port of Matadi on the Congo. The distance from Elisabethville to Matadi 
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is approximately 2631 kilometres (1633-8 miles), viz. Elisabethville to Tenke, 
the junction with the line from Lobito in the west, 249 kilometres (1546 
miles); Tenke to Bukama, the highest navigable point on the River Lualaba, 
209 kilometres (129°8 miles); Bukama to Port Francqui on the Kasai River, 
1123 kilometres (697°4 miles); and Port Francqui to Matadi by river 1oso0 
kilometres (approximately 652 miles). 

On 28 August 1928 the Benguella Railway reached the eastern frontier of 
Angola on the Luao River, 1347 kilometres (835 miles) from Lobito; this 
section is now operated with a dining- and sleeping-car service in forty-eight 
hours. From Luao the line of 521 kilometres (323 miles) to connect up with 
the Central African route at Tenke, in Katanga, has been pushed forward 
rapidly by the Belgian authorities. It is now possible to travel by rail, via 
Katanga, Victoria Falls, Bulawayo, and Salisbury in Rhodesia, from Lobito 
on the west coast to Beira on the east coast, a distance of 2934 miles. The 
new section through Belgian territory will enable some of the richest mines, 
now awaiting development in Western Katanga, to be opened up. Not only 
are the territories mentioned to the east and south in easy connection with 
the west coast now, but also those to the north are easily accessible through 
to the Nile, traversing some of the most interesting parts of Central Africa. 
For instance, one can now travel in comfort and comparatively short time 
through the following route: Lobito to Tenke, Tenke to Bukama, by rail; 
Bukama to Kabalo, four days by steamer down the Lualaba; from Kabalo by 
train across to Albertville on Lake Tanganyika, then across the lake to 
Kigoma in Tanganyika Territory. From Kigoma one can go direct by train 
to Dar es Salaam on the coast, or turn north at the junction at Tabora to 
Mwanza, on Lake Victoria. After crossing the lake to Kampala or Jinja on the 
north side of it in Uganda, there remains a two- or three-day trip by motor to 
Juba on the Nile. This short link by motor is the only one now between Cape 
Town and Cairo where it is not possible to travel either on train or steamer. 

Although the 1300 miles of Angolan coast-line has been occupied by 
Portugal, in the settlements of Loanda, Benguella, and Mossamedes, as far 
back as 1575, the rough, barren, and dry coastal belt, which extends to various 
depths inland, has formed a barrier that has prevented easy penetration in the 
past, before the railways from each of those places were built through the 
barren lands; the consequence has been that the rich hinterland has not been 
extensively occupied until recent years. Now that these difficulties have been 
surmounted, the high country of the Benguella Plateau, with its altitude of 
5000 to 6000 feet, is becoming better known for the excellent country that it 
is, and when land tenure and the exchange is more settled these highlands 
of Angola will, no doubt, be more occupied and as extensively known as any 
of the similar countries of Africa are known at present. 

The zone through which the line crosses the highlands, after passing the 
basins of the Kunene and Kwanza Rivers, embraces the lands along the 
western watershed of the Congo and Zambezi Rivers, can be considered the 
northern limits of South Africa, instead of the southern limits of West Africa, 
inasmuch that all conditions of life, transport, etc., of the southern country 
prevail here. The plateau is extraordinarily well watered, with a rainfall of 
50 inches and more, and has practically the same climate as Rhodesia, frost 
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and ice being occasionally experienced in the winter. The rains fall, as else- 
where in the highlands of these latitudes, starting with light showers in 
September, and continuing to December, then a break of four to six weeks, 
before the heavier rains of February, to the end of April. This is on the high’ 
veldt ; the coastal rains, extending some 75 miles inland, are different, as only 
10 to 15 inches fall in this area, and then usually in the latter part of the 
season of February to April. 

Wherever it has been possible to irrigate in the coastal belt the land has 
proved extremely fertile. The broken nature of the country in the zone is not 
generally adaptable on the margins of the few permanently running streams 
that cross it between the Kwanza River in the north and the Kunene River on 
the southern frontier. In the few instances where there is sufficient water, 
when the alluvial deposits on the immediate approaches to the sea are reached, 
irrigation is in use principally for sugar crops. The lands at the mouths of 
the Keve, Katumbela, and Kaporolo Rivers, which are the principal ones 
carrying any volume in the dry season, are in use for this purpose. The 
remaining streams from the plateau mostly disappear under the sand of their 
own beds before they reach the coast. Various schemes have been studied 
for the utilization of the waters of the Kunene, one of which was made by 
Professor Schwarz, but these schemes have been confined to the plateau, and 
before the river crosses the extremely broken coastal zone on its way to the 
sea, where any use for irrigation purposes is out of the question. 

The plateau is well adapted for mixed farming, coffee, sisal, tobacco, citrus 
fruits, mealies, etc., while the coastal belt with its smaller rainfall is being 
adapted for ranching. On the plateau, with its heavy rainfall, the grass grows 
too rank and sours with the continuous wet, while the lesser rainfall on the 
coast, with its dryness, produces a short bunch grass which remains sweet; 
cattle can feed on it even when stubble. This is similar to other cattle 
countries of the world, and no doubt the coastal belt, which widens as it 
extends south and forms the nature of the dry countries of the late German 
South-West Africa and its hinterland of the Kalahari, will possibly form one 
of the large cattle centres of the world in the future, when more suitable 
pastures will be taken up for grain. These barren lands are generally useless 
for other purposes, yet are excellent for cattle, and should in the future come 
into occupation under these circumstances. The nomadic tribes who inhabit 
these areas possess cattle and short-haired sheep, always in excellent con- 
dition. Like all dry countries in Africa it is healthy, but not such an attractive 
country for the individual settler as the plateau would be; moreover, ranching 
on the scale consistent with this type of country entails considerable capital. 

Angola, by its natural position, is closer to Europe than other sub-tropical 
countries, capable of producing similar products, and is well situated as 
regards future markets. Up to the present, the thickly populated cocoa- 
producing islands of Sdo Thomé and Principe, and the Lower Congo, are 
absorbing supplies of native foodstuffs, cattle, potatoes, as well as other pro- 
ducts of Angola. As soon as the railway is completed to Central Africa it will 
be in a good position to compete with the southern markets. There are two 
quite distinct areas with regard to seasons and climatic conditions, the pre- 
vailing winds in each being almost opposite, consequently on the plateau the 
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eastern monsoon seasons of South Central Africa occur, while on the coast 
the weather is affected by the temperate winds from the south-west antarctic 
current. When the dry heat before the breaking of the rains in September is 
most felt on the plateau, the coast is comparatively cool ; in fact, during the 
months from June to September, near Lobito and extending some 20 miles 
inland, the weather is clear but overcast with clouds at about 2000 feet above; 
for weeks at a time the sun is not seen, or only an occasional break, while it 
is cloudless sunshine beyond, up country. The general temperature along 
the coast, affected as it is by the southern current, is considerably lower on 
the west coast than it is in latitudes seven or eight degrees farther south on 
the east coast, where the temperature is affected by the warm currents flowing 
from the Bay of Bengal in the north. 

During the wet season on the plateau the winds are heavily charged with 
moisture from the east, and their influence seems to range from the coast 
near the mouth of the Congo, south-east across Angola to Southern Rhodesia; 
the line of heavy summer rains curves more easterly as it extends to the 
south. Bearing out Livingstone’s theory, the warm rain-carrying winds of 
these regions have to contend with the south-west cold winds, whose influence 
naturally gains in strength to the south; they form the ever-widening neutral 
zone of the practically dry belt between the seasons, in which the rainfall is 
from near zero to 10 inches per annum. The influence of the cold winds is to 
cause the moisture to descend, so to the west of the zone, where the stronger 
winds prevail, they eventually produce the effect of the winter rains in the 
coastal strip, of which the Cape Peninsula is central, while on the east of the 
zone the rains fall in the summer only. In Angola some of the heaviest rainfall 
is just beyond the comparatively dry zone. Taken as a whole, this part of 
South-Western Africa, rising as it does through a dry country directly from 
the sea, enjoys a very much better climate than the countries of the same 
latitude on the east coast of Africa, where the usual formation near the coast 
is low-lying country with heavy vegetation, before the rising country is 
reached. 

There are two very old transcontinental routes in Africa along which in the 
past the main influence of transport and trade have left a most definite mark. 
One of these lies to the north, connecting the rich countries of West Africa 
proper, via Lake Chad, with the Upper Nile, Red Sea, and the East generally, 
which is beyond these notes. The other route to the south lay across mid- 
Angola, heading the drainages of the Congo and Zambezi Rivers, continued 
generally to the south of the big lakes of the Rift, and eventually terminated 
in the various ports of the Ancients on the south-eastern coast of Africa; the 
western outlets on the terminals of this southern route being Loanda and 
Benguella. 

Until recent years in the southern regions of Africa there were three 
methods of transportation of varying antiquity. The original one was by 
native porter, then the ox wagon where conditions were suitable, and then 
the railway; now, of course, there are the motor and aeroplane. Those on the 
ground are closely related, and in the case of the first three follow in the same 
sequence, and also, in their relations, follow the line of least resistance, which, 
in the way of pioneering, is practically always on the watersheds. 
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As the western Zambezi—Congo watershed traverses from west to east 
nearly two-thirds of mid-Angola, it naturally forms part of this main trans- 
continental highway of Africa, over which the sequence of progression has . 
been taking place. The first stage in Angola is as old as inhabited Africa; the 
second method was partly introduced by the Boers, who “treked” from 
south some fifty years ago, with their wagons and oxen, to settle in the south- 
west of the country. A wagon route was established from Lobito to Ruwe 
in Katanga by the late Major Boyd-Cunninghame, who was sent by Sir 
Robert Williams in 1904 to prove a route possible for ox transport, free 
from tsetse fly, at the same time to take up mining material to the Ruwe 
mine, and return with the first copper and tin from Katanga. Major Boyd- 
Cunninghame was away from the coast for eighteen months. He took on this 
journey twenty wagons and a full complement of oxen. A road was cut by 
him along the Zainbezi-Congo watershed, which it followed the whole way 
from its commencement, without any river crossings. An account and map of 
this journey was published in the Geographical Fournal at the time. The third 
stage is now practically completed by means of the Benguella and Katanga 
Railways, which are designed to link up Lobito Harbour with South Central 
Africa, and consequently the whole of the South African systems. 

Sir Robert obtained a Concession from the Portuguese Government in 
November 1902 “‘. . . to construct and work a railway which, starting from 
Lobito Bay in the District of Benguella, shall reach the frontier of the Province 
of Angola, approaching at its ‘Terminus’ on the frontier the 12th parallel 
South Latitude. . .’’ It will be therefore seen that, with the “Terminus” on 
that latitude and on the frontier of North-Western Rhodesia, the original 
intention was that it should be a feeder to the proposed Cape-to-Cairo 
Railway, with its junction in North-Western Rhodesia. Subsequently, to 
meet the wishes of the authorities of the Belgian Congo, the Portuguese 
Government agreed that the “Terminus” should be at the nearest point of 
the Portuguese—Belgian frontier, which was then at the frontier beacon 
No. 34, situated near the main bend of the Kasai River to the north. Since 
then, in 1927, that point, owing to the alteration of the Portuguese—Belgian 
frontier, was moved to the head of the Luao River, near beacon No. 25. 
This entailed the construction of a further 105 kilometres to the crossing of 
the Luao River, which now forms the frontier. The distance from Lobito to 
Elisabethville is 2110 kilometres (1313 miles), of which the main-line distance 
covered by the Concession in Angola is 1347 kilometres (835 miles). The 
future of such a line, by its position and outlets, must play an important part 
in the economic future of South Central Africa, not only as the shortest route 
from Katanga to the coast, but also as one of the main branches that now 
radiate from a common centre in Katanga. In view of the rich countries of 
Katanga and North-Western Rhodesia, awaiting development, there will be 
room for other possible communications. There should be traffic for all, and 
this western route with its port on the west coast should not seriously affect 
the future traffic of the southern systems. 

The gauge of the line is 3 feet 6 inches, with bridges designed for the 
heaviest axle loads, and conforming in all standards, rolling-stock, etc., with 
the Belgian and South African systems. The coastal terminus of the railway 
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is at Lobito Bay, situated lat. 12° 30’ S., long. 13° 32’ E. The bay is a wonder- 
ful natural deep-water harbour, formed by a sand dyke extending south-west 
to north-east in direction. This dyke, or spit, at its crest nearer the Atlantic 
side, is, on an average, 5 metres above hydrographic zero, or lowest water at 
spring tides, the datum of all levels at this place. The slope is more gradual 
towards its inner, or bay side, and its width varies from 150 metres to 280 
metres, from open sea to bay. The harbour enclosed has an opening of 1400 
metres at its mouth, at which there is a powerful 18-mile light situated 100 
metres above on the mainland cliffs. The greatest length of the harbour is 
4'5 kilometres, and its greatest width 2:2 kilometres. The greatest variation, 
in exceptional spring tides, is 2 metres; the prevailing winds, which are never 
strong, are from the south-west. 

The spit is the continuation of a dyke, or bank of sand, whose crest is 
several metres higher than the adjacent country inland. It starts from 
Benguella to the south-west, and is from 3 to 6 kilometres from the foothills, 
which originally formed the previous coast-line of the mainland; the greatest 
width of these flats is at the mouth of the Katumbela River. The general 
formation is very similar to others of a like nature down the west coast, where 
the strong southerly current and winds prevail. It is evident that the foothills 
inland were at one time exposed to the sea; the gradual change from cliff 
to slope can be traced from where the previously water-worn cliffs have 
weathered, and taken up their natural slopes in the soft limestone rock to 
within a distance of 2 kilometres to the south of the bay; here the beginning 
of the change from the partial slope to sheer water-worn cliff occurs. 

The sandy coast-line has therefore been formed in front of the original 
cliffs by the action of the strong southerly currents and winds from the same 
direction. The spit itself increases in length several metres annually towards 
the north-east. In cross-section it would appear as a bank, 200 metres in 
width at the top, with side slopes of 1 in 5, being formed forward at the rate 
of several metres a year in distance, and in a depth of 50 metres of water; a 
volume of from 150,000 to 200,000 cubic metres of beach-making materials 
is deposited annually from various sources. The deepest point between the 
end of the spit and the mainland is 35 metres; the deeper part is near the spit, 
while it is comparatively shallow near the mainland, being in places only 
8 metres in depth 500 metres from the cliffs. The bottom is mostly sand and 
silt. 

The crest of the dyke, after being formed, has also a tendency to move 
laterally inland, being gradually forced back, unless arrested by vegetation 
or other means, by the action of heavy swells during the high tides, which at 
times wash over the crest. It is evidenced by exposed mangrove roots now 
on the seaward side, some 10 kilometres back from the end of the spit, and 
5 kilometres from the end of the bay, which formerly have been in the lagoons 
forming the extreme tidal head of the bay on the landward side. 

The filling between the dyke and the mainland has been caused by the 
action of a circular current entering the bay on the south under the land and 
leaving it again at the nose of the spit or seaward side. The first part of the 
current carries material to the head of the bay, and then on its return along 
the lee of the spit on the north it meets the main current from the south-west 
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running outside the spit, arresting and depositing at the end of the spit any 
beach-making material being carried along outside in the main current; thus 
one part of the current in the bay assists in the filling at the head while the. 
second part on its exit from the bay assists in the extension of the dyke. 
Mangroves in the shallows formed at the head of the bay tend to settle the 
light silt which eventually, when the mangroves disappear, forms the surface 
soil of the coastal flats. This formation of heavy sand with a topping of light 
silty soil is of a similar nature from the head of the bay to the foothills inland 
from Benguella. 

The sources of the materials that are making up the flats and spit are 
various. Beach materials formed by the action of the waves and brought down 
by sand rivers south of Sombreiro Point, which lies to the west of Benguella, 
after being carried north by the current, tend to settle under the lee of that 
headland, and cause the shallowness of the Bay of Benguella, where ships 
have to lie out several kilometres from the shore. Off Lobito the sea deepens, 
but there is apparently a protecting submarine bank extending up from the 
Benguella shallows which is parallel with the Lobito spit several kilometres 
out to sea, before the main deeps of the Atlantic are reached. 

In these latitudes the seas are never of a seriously heavy nature, with 
motion affected to depths sufficient to recover much of the already settled 
materials near Benguella for beach-making purposes, although some of it 
must come from that source. If this is correct it leaves only the two rivers, 
the Kavako, near Benguella, and the Katumbela, nearer Lobito, two very 
fruitful sources, to keep up the supply for beach-making to the north-east of 
them. One good reason for this supposition is that the seaward beach makes 
up more in the months after these rivers have been in flood. 

The River Kavako near Benguella is dry on its surface for most of the year, 
although there is always water in the bed of it. Its tributaries up country, 
rising in the main plateau, run for a considerable time during the rains; the 
water loses itself in the sandy flats of the low country, and only appears above 
the river-bed during exceptionally heavy rains. On the coast it forms the 
source of the water supply for the town of Benguella. The Katumbela River, 
10 kilometres to the south of Lobito, is the source of the water supply of the 
town and shipping. It is a permanently running river, but only during heavy 
rains does it carry much material. The flats through which the river runs 
after leaving the narrow limestone gorge are 7 kilometres in width from the 
mouth of the gorge to mouth of the river; the coastal flats are wider here than 
at any other point between Lobito and Benguella. When looking down from 
the hills after the flood season a large triangular-shaped sandbank can be 
seen below the sea immediately north of the mouth of the river. This bank 
gradually disappears later on in the dry season, when it is borne by the 
current along the coast towards Lobito, where it goes to form the continuation 
of the spit there. 

During the wet season there is a continual struggle between the waters of 
the river, when in flood, and the sea. The former, at highest water only, 
succeeds in breaking through the coastal sand-dyke, which is practically con- 
tinuous from Benguella, while the action of the sea reforms a continuous 
bank across the mouth, through which the river waters filtrate, after the river 
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itself subsides. For this reason the mouths of both the Kavako and Katum- 
bela Rivers are not visible from the sea for the greater part of the year. A 
few years ago, when the Katumbela came down in exceptional floods, the 
country was flooded behind the coastal dykes as far as Lobito. Several 
attempts were made by the Government to cut through the coastal dyke to let 
the flood waters out, but each succeeding tide closed the gap. 

An old chart in the possession of Sir Robert Williams shows the mouth 
of the Katumbela River at the head of the bay at Lobito, with a sharp bend 
to the north in the plain after it leaves the narrow gorge in the coastal range. 
At present there is practically no evidence either on the banks of the river or 
the estuarine flats through which it flows of its ever having flowed that way. 

The sea side of the spit is subject to constant erosion and refilling. Attempts 
have been made to arrest this action by means of bush timber piles and rubble 
groynes which, not being watertight, have only been partly successful in 
arresting such light material. Permanent groynes of a watertight nature are 
indispensable for making up this type of travelling beach. When, in the 
future, a more permanent form of work is carried out it will be interesting 
to note the effect on the further progress of the spit extension, and filling at 
the end of the bay, and also how they are affected by the loss of materials 
arrested by the groynes. 

The filling at the end of the bay should not be much affected as it is hardly 
possible that the material forming the end of the spit would find its way as far 
as that, as it would have to cross a depth of 35 metres of water and an opposing 
current to reach the current on the far side that would deposit it at the head. 
It is possible that the deposits making the flats at the bay head are formed by 
wave action on the cliffs immediately beyond the lee of the spit, where the 
circular current starts, as well as by materials from the numerous ravines 
entering the bay from the local plateau. 

On the west coast of Africa, between the mouth of the Congo and lat. 25° S., 
where the influence of the south-westerly current and winds prevail, there are 
several bays and harbours of varying sizes, similar to that of Lobito, but 
undoubtedly as a harbour Lobito is the best. In each case they are found 
almost immediately to the north of rivers of any consequence, such as 
Walvis Bay, Tiger Bay, north of the mouth of the Kunene River, Loanda, 
north of the Kwanza River, apart from other smaller instances. It is possible 
that Lobito, by its geographical position at the end of a transcontinental 
railway, as well as its coastal distance from the Cape and its suitable local con- 
ditions for both sea- and air-planes, will in the future develop as an important 
air station. 

After leaving Lobito the line enters the flats at the head of the bay, between 
the coast and the foothills. The coastal hills running practically parallel with 
the sea are of recent soft limestone formation, which is highly fossilized and 
intersected with frequent steep ravines. The vegetation on the limestone is 
principally a short coarse grass, highly nutritious for cattle, scrub bush, and 
numerous baobab trees. With the exception of the water in the actual river- 
beds of the Hanya River, 15 kilometres to the north of Lobito, the Katumbela, 
and Kavako Rivers, this region is waterless as regards sweet water. Occasion- 
ally there are small springs which rise and quickly disappear into the dry soil, 
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but in every case they are highly impregnated with various salts, and useless 
for any purpose whatsoever. 

The hills themselves rise steeply from the coastal flats in a series of plateaux, 
or steps, the first of which is more than half the total width of the range, and 
stands at an average altitude of 110 metres. The second is narrower and more 
broken, while the third terminates in a narrow ridge, capped with hard granu- 
lated limestone, whose crest averages 340 metres in altitude. On the far side 
of this range is an abrupt drop, or scarp, in places. From the crest, looking 
east, there is a magnificent panorama over the comparatively low-lying country 
to the rugged granite range of the Serra Koruteva, which runs parallel to the 
coastal rangeat a distance of 20 kilometres away. The intervening space, looking 
from the top of the range, has the appearance of an easy undulating country 
with very little vegetation, and occasionally isolated kopjes, or small hills. On 
closer acquaintance however it is heavily scarred with intersecting ravines 
which run to the Hanya, Katumbela, and Kavako Rivers, and except for the 
watersheds of these rivers it is an extremely broken country, in which the 
greater kudu and zebra roam. Here also is the most northern limit of the 
springbuck, ranging from the south. Partly also on the coastal hills, or imme- 
diately beyond them, is the contact between the limestone formation of the 
coast and the granite formation of the interior, which runs north and south 
through the greater part of Angola; near the contact are also found sandstone 
and pudding-stone conglomerations. 

After leaving Lobito the railway follows along the flats at varying distances 
from the foothills to the town of Katumbela, K. 10 on the railway, and altitude 
10 metres. The township is situated on the Katumbela River, immediately 
after it leaves the gorge through the coastal range; this gorge is very imposing 
with its precipitous limestone cliffs, which in places rise sheer from the river- 
bed to the top of the hills. In the old days Katumbela was a town of conse- 
quence as a terminus of one of the principal caravan routes from the interior. 
There is a legend that Livingstone once came down that route, and there was 
a tree on the flats where he is supposed to have camped, but there is no record 
of it in his writings. For the last 40 miles it is waterless and over one of the 
roughest countries imaginable; this “thirst” country was feared by the native 
carriers from the interior in the old days, heavily loaded with rubber and wax, 
as there were many mortalities. This cannot now happen, since there is no 
further need of this form of transport. 

Now Katumbela is where the water supply for Lobito is obtained, and the 
electric power generated for Lobito, Katumbela, and Benguella. It is also the 
centre of a very large sugar-producing industry, where some 10,000 tons of 
sugar are produced annually on lands irrigated by the Katumbela River, and 
on both sides of it. 

The line, after crossing the Katumbela River, with a 250-foot-span bridge 
for both rail and road, continues through the sugar and oil-palm plantations 
along the flats to Benguella, which is 15 kilometres to the west of Lobito, and 
therefore very much out of direction of the main objective of the railway. The 
town of Benguella, after which the district is named, dates back in history to 
the earliest days of Portuguese African exploration, and has always been, until 
recently, the most important town in Angola, after Loanda. It is still the seat 
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of the District Governor, and the headquarters of many of the principal firms 
trading in the interior, but its importance, especially in the latter, is bound 
to be affected by the rise of Lobito. 

The Robert Williams concession for the railway made Benguella the terminus 
of the line, but while the original part of the route committed it to follow that of 
a line surveyed by the Portuguese Engineers to Kakonda, south-east of it, one 
of the few settlements on the plateau in these days, the direction was eventually 
altered after 150 kilometres of the line was completed on the original survey. 
The port of Lobito then became the terminus, and Katanga the main objective. 
The consequence of this is that the original line traversed several ranges of 
exceedingly difficult country, and also followed a distorted alignment, with 
heavy opposing grades for the first 125 kilometres. Surveys and schemes 
have since been made to improve the alignment and grades, as well as to shorten 
the main distance in this section by some 45 kilometres, when the means are 
justified ; the line will then penetrate the coastal hills immediately after leaving 
Lobito, with a branch to Benguella. 

After Benguella, K. 35, altitude 8 metres, the line takes a sharp turn, and 
heads directly inland. From Benguella, which is practically on the Kavako 
River, from whence it draws its water supply, the route to the edge of the 
main African plateau at K. 385 crosses the main basins of both the Kavako and 
Katumbela Rivers. It is in these basins that the most difficult part of the line, 
in construction grades and traffic, as well as the most interesting features from 
a geographical point of view, occur. After Benguella the country rises slowly 
from the coastal flats for 15 kilometres to where the Lenge River, a sand river 
tributary of the Kavako, leaves the first plateau through a very precipitous 
gorge, the altitude here being 97 metres. The ascent of the gorge is made by 
means of a special rack section of the Riggenbach system, for part of the way; 
the remainder is by normal adhesion engine power on 1 in 40 grades to the 
open undulating country, previously mentioned, which in 20 kilometres from 
the top of the rack section rises from 236 to 427 metres altitude. In the open 
country, looking to the north or south, there are several isolated granite hills, 
and one very prominent landmark, Monte Sahoa, a nine-pointed mass, with 
a single smaller hill near by, which stands 2 kilometres to the south of the 
line at K. 60; this group is one that stands out prominently when seen from 
the sea. 

At K. 75 the open country ends when the foothills of the Serra Koruteva are 
reached. The Serra Koruteva, mentioned previously, is the first important 
mountain range which runs north to south and parallel to the coast. The 
formation of it is granite, extremely broken, and intersected by numerous dry 
valleys and ravines; the Kavako and Katumbela Rivers break through this 
range in very picturesque but rough valleys and gorges, varying from 20 to 25 
kilometres in length. The Koruteva River is a dry tributary of the Kavako, and 
it is by following this valley, with a practically unbroken grade of 1 in 40, to 
its head that the line crosses one of its lowest necks, at K. 95, altitude goo metres 
in the range. 

One of the highest points in this range is on the watershed of the Kavako and 
Katumbela Rivers, but nearer the former, a three-pointed mountain named 
Katagoni, altitude 1340 metres; this mountain, like Monte Sahoa, is also one 
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of the prominent features inland, which can be seen from the sea. From the 
summit of the Koruteva range, where the line crosses it, a magnificent view can 
be obtained on either side of the range. To the west, on a clear day, the sea is 
still visible, probably one of the few railways in the world from which it can 
be seen from goo metres altitude (2952 feet); while the rough, broken granite 
country and gorges of the Kavako River to the north and east form the 
roughest country to be seen along the route of the line. From this point, owing 
to the rift across the main route, caused by the Katenge River, another 
tributary of the Kavako, the line has to descend into the valley from an altitude 
of goo metres to 537 metres at K. 120. In part of the Katenge River is found 
the first sweet water after leaving the coast, but it is only surface water, which 
may go brackish at any time. All other small springs from any depth at all, 
similar to those in the dry country at the back of Lobito, are highly impregnated 
with magnesia or other minerals. 

The lack of sweet water caused considerable difficulties during the con- 
struction of the line through this very rough country and the Koruteva range. 
All supplies had to be brought up from the coast as far as possible by train, and 
then on by camels, ox wagons, or native carriers. As the work on construction 
was exceedingly heavy, on some parts of the rock cutting, with water for the 
work and for drinking, there were at times two natives carrying water for each 
one on the work. From Katenge the motor road recently constructed from 
Benguella now connects with the Mossamedes railway at Lubango via 
Kilenges to the south. The Katenge valley is also about the centre of the 
neutral zone between the coastal and inland seasons. 

The line now ascends through similar dry broken granite country to a second 
summit formed by the watershed between the Katenge and Solo Rivers, the 
latter another tributary of the Kavako, altitude 788 metres, at K. 133, after 
which it follows along easier country of the Solo River. At K. 143 it passes 
through the same gap in the second and last prominent range running parallel 
to the Serra Koruteva. This range, like the Koruteva, runs north and south; 
one of its highest points is to the south of the line—Mount Katenge, altitude 
1343 metres. In this neutral zone, mentioned previously, the character of the 
vegetation and fauna undergo a distinct change. The vegetation becomes very 
much denser in undergrowth; the cacti, euphorbia, and hard-wood scrub bush 
of the drier country gives way to longer grass and softer scrub bush of the inland 
districts. The substrata is mostly of decomposed granite throughout, with a 
topping of lighter soil, which is extremely productive, where irrigation is 
possible. 

The country, after passing through the second range, now tends to become 
easier and more open, with occasional prominent single hills, all of granite 
formation ; of these, to the north of the line at K. 150, is the Sapa Mountain, 
altitude 1390 metres, which is the largest, and can be seen from the Koruteva 
summit. To the north, at its foot, the Kaimbambo River flows, altitude 739 
metres, at K. 163. This river rises on the main plateau to the south in big 
springs near the old ox-wagon road, near which was the original survey of the 
first line to Kakonda, mentioned previously, but it does not run throughout the 
year, except in parts. Water is found along its bed while it is on the higher 
country; after it falls to the coast it is similar to other streams in its dry sandy 


ind 
4 
nus 
t of 
ive, 
of 
ith 
nes 
ten 
are 
ing 
ind 
iko 
the 
nd 
ne, 
om 
ver 
by 
Ly; 
he 
en 
Is, 
ith 
he 
ire 
nt 
he a: 
Lis 
id 
to 
id 
od 


508 THE GEOGRAPHY OF THE BENGUELLA RAILWAY 


nature, as are all other from this point, with the exception of the Katumbela. 
All the streams since leaving Benguella are tributaries of the Kavako, the 
Kaimbambo is the same main stream as the Kavako, but that is its name up 
country, until its junction with the Katenge. These tributaries, especially the 
Kaimbambo, run during the rains, and are at times strong running rivers, dis- 
charging into the Kavako, but the water does not appear above the surface of 
the lower river near the coast for a considerable time after the up-country 
streams have been running full. 

At K. 173 the route of the line crosses an almost imperceptible watershed, 
altitude 889, which divides the basins of the Kaimbambo and Kavako Rivers, 
and the main drainage of the Katumbela and its tributaries. Part of the 
Kaimbambo basin onwards, and the floor of the valley of the Katumbela River 
with its tributaries, is undulating, rising slowly and uniformly to the foot of the 
final rise to the main Central African plateau. This country from the Kaim- 
bambo onwards is characterized by numerous single solid granite hills, or 
kopjes, of varying and extraordinary shapes, which give the general impression 
of the base of a world from which the overburden of the far plateau has been 
removed. One of the finest of these granite monoliths is situated near the Kubal 
River. It is a solid single granite mass over 1 kilometre in length and over 100 
metres in height, with almost vertical sides, forming a very prominent land- 
mark. In form it is exactly like an elephant kneeling; from the west fissures 
appear where the tusks should be, which completes the resemblance. It is 
known by the natives as Nyamba (the elephant), and is the most easterly 
point in that region visited by the local troops of elephants. 

The first river of the Katumbela system is one of its largest tributaries, the 
Kubal River, after the junction of the two Kubals, Hanya and Ganda, just 
above the railway crossing. At the crossing it is 50 metres wide, at K. 195, 
altitude 895 metres. It is the first river with permanently running water 
encountered since the Katumbela on the coast, and rises in the highlands of 
the main plateau—the rim of the basin, which can now be seen in the far 
distance to the east and south. The Kubal River joins the Katumbela 
50 kilometres to the north-west of the railway crossing. 

The coastal dry belt is now past; near the Kubal River one of the heaviest 
rainfalls on the line occurs on the inland season side of the neutral zone. The 
vegetation shows a distinct change; the baobab, which up to now has been a 
distinct feature in the landscape from the coast, now ceases; the last along the 
line, and a very fine specimen, is at K. 205, altitude goo metres. Livingstone 
states that in all his travels he never saw a dead baobab tree, and certainly they 
never die while standing, however rotten the core may be. To kill one every 
minute connection with the earth must be severed. There are cases now along 
the line of some cut down and fallen on their sides during construction over 
twenty years ago which are still alive in that position. 

From Kubal the country becomes more fertile and better watered, with 
occasional signs of occupation. The soil changes from the decomposed granite 
to that of a more sandy nature in parts, with occasional bog iron and laterite 
outcrops; the undergrowth still remains very dense in places, but the impene- 
trable sage iron bush of the neutral zone is past. At K. 220 the line passes close 
to the south of a fine single peak, with wooded sides and granite outcrop, 
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Phot. E. R. Marsland 
Zambezi River: proposed bridge site: K. 176 from Makuzwezt 


Phot. E. R. Marsland 
Luizavo River: first channel above falls: K. 220 from Makuzwezt 


Phot. E. R. Marsland 
Luizavo River: second channel above falls 
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Mount Nangangombi, altitude 1872 metres. The most prominent feature of 
this region is the Kyundu or Ganda Mountain, altitude 2296 metres, to the 
north of the line at K. 253, where the line is only altitude 1280 metres. This 
mass is really an “island” from the main African plateau with its flat table-like 
top; it is separated from the main plateau by the low-lying valley of the Katum- 
bela, which flows to the east and north of it. 

The Government Post of the District of Ganda is situated on the line; very 
fine motor roads radiate to all parts of Angola from this point. In the fertile 
districts at the foot of the mountain there are large plantations of sisal, coffee, 
etc. One of the largest sisal plantations, belonging to the Benguella Estates of 
the Zambezia Company, is a very thriving concern on the Katumbela River 
itself, near the second crossing of that river, at K. 272, altitude 1225 metres; 
the river here is 50 metres wide. 

After crossing the river the route of the line follows the valley of one of its 
main tributaries, the Kwiva River, along which it continues, eventually turning 
up through a minor feeder, until the main plateau is reached. The character 
of the country changes as the valleys narrow; on all sides are the flat-topped 
sides of the plateau, with their spurs caused by entering valleys and streams. 
The valleys are well watered and fertile, supporting a heavy native population. 

The Katumbela River in this district is the western boundary of the Ovium- 
bundu tribe, who are principally farmers and traders; formerly they held the 
principal trading and transport between the inland tribes and the coast, mostly 
rubber and wax. Also in days gone by of the slave trade, this was another item 
of their dealings. From the coast to the Katumbela the route passes through 
the countries of what were formerly three distinct tribes, with different customs, 
languages, etc. Firstly, in the dry belt are the Mdombes, a fine, well set up, 
nomadic race, who are purely cattle keepers, without fixed abode, but wander 
with their sheep and cattle from one waterhole to another, and live principally 
on milk. They grow very little grain ; what grain they need is traded from other 
tribes; they also make a flour from the séeds of the baobab tree pods. They 
usually cover themselves with a mixture of grease milk and red stain either of 
earth or from the wood of a tree called locally tacula, which, by the by, also 
makes very fine furniture and cabinet work in civilization. The women wear 
huge round collars platted from fibres, which are fixtures for life, and weigh 
at times from 20 to 25 lb. The Mhanyas are next, and live in the neutral 
zone, mentioned previously as between the seasons. They are more allied to 
the Mdombes, keeping cattle, and also growing grain. Between the Kubal 
and Katumbela Rivers are the Ganda people, whose centre was at one time on 
the Ganda Mountain, where they kept their cattle and also grew grain. They 
were also hunters, as were the Mdombes and Mhanyas, with a somewhat 
warlike reputation, and very distinct in every way to the Oviumbundus on the 
east of the Katumbela, from whom they took toll when they passed through 
their country with their caravans to the coast. The Oviumbundus’ country 
extends to the Kwanza River, practically the whole of the higher part of the 
plateau. The Biheans, or Chimbaris, the highest class of this tribe, were the 
biggest traders of all, and Livingstone mentions meeting them in his first 
journey to the west coast, as far over as the Zambezi, with their caravans in 
quest of wax, ivory, and slaves. 
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Since the advent of the railway native trading on the old scale is a thing 
of the past, and is now in the hands of white traders, whose stores and town- 
ships are springing up everywhere on the plateau. The principal stations, 
trading stations, and Government posts in the valleys along which the line 
passes after the Katumbela River are Babeara, K. 279, altitude 1246 metres; 
Kinjenje, K.297, altitude 1359 metres; Kuma, K. 317, altitude 1435 metres; 
Longonje, K. 342, altitude 1418 metres. At this station is a progressive brick- 
and-tile factory which produces most of those materials in excellent quality. 
Lepi, K. 367, altitude 1637 metres, is a Government post, and the last station 
before the main plateau is reached. 

At K. 354, altitude 1446 metres, after crossing the Chikanda River, a minor 
stream from the plateau flowing into the Kwiva and Katumbela Rivers, the 
final climb, on an almost continuous 1 in 50 grade, commences through an 
extremely picturesque valley to the main African plateau. 

In this valley, along the spurs of which the line develops with heavy grades 
and sharp curvature, is some of the heaviest construction on the whole of the 
line. There is practically no hard rock, but boulders overlying schists, shale, 
red soil, and, in parts, soft micaceous formation ; it is covered with orchard-like 
scrub bush, with no heavy timber, and very little undergrowth. At the head 
of the valley is the highest point of the whole system, K. 384, altitude 1854 
metres (6081 feet), which is the eastern rim of the Katumbela basin and the 
watershed between the Katumbela and the Kunene Rivers. From this point 
along the route the whole country dips towards Central Africa, which a glance 
at the profile of the line will show. This serves to show how correct Livingstone 
was in his theory, at any rate in this part of the continent, that the centre of 
the sub-continent of Africa was a huge basin surrounded by a rim of high 
country, immediately after the climb from the coast. 

The line crosses this high point at one of the lowest points in that region of 
the mountain range, which runs north and south along the edge of the plateau, 
and from which short spurs run out on the plateau itself. Some 50 kilometres 
to the north of the line at this point is the highest country in Angola, where, in 
that massif, the highest point is the bare-topped mountain of Moko, altitude 
2850 metres. To the east the character of the country changes completely 
from the broken valleys and spurs toa far-distant rolling country, away into the 
blue. Immediately in the foreground of the first valley of the Kunene tribu- 
taries are several huge monoliths of granite, standing out as very prominent 
landmarks. In the far distance towards the skyline are several small flat- 
topped wooded hills, with occasional vleis, or open spaces which in this 
country denote streams. The open orchard-like and very monotonous scrub 
bush, which is common to all the plateau country, whether it is Angola, 
Rhodesia, or East Africa, commences and continues with very little variety 
throughout. 

The first town immediately after the plateau is gained is the trading one of 
importance, Robert Williams, K. 397, altitude 1742, named after Sir Robert 
Williams in recognition of his work in connection with the railway, and over- 
looking the valley of the Kunyungumwa River, the most northern tributary of 
the Kunene River. The line crosses it with a 30-metre span at K. 404, altitude 
1626 metres. This is the last stream of any consequence crossed by the line for 
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the next 321 kilometres, as the route gains the main west-to-east watershed 
soon afterwards at Nova Lisboa (old name until recently, Huambo), at K. 425, 
altitude 1700 metres. It is here that all routes, from various directions, join; 
the old main native path from the west, the original ox-wagon route from 
Kakonda in the south-west, the motor road, and railway, all meet here, and from 
here onwards they all run side by side. Nova Lisboa is the most important 
centre of the line. It is the junction where the heavy grades from the coast 
upwards of 1 in 40 and 1 in 50 of the stiff climb to the plateau change to 
those of 1 in 80, which continue until the junction with the Central African 
trunk line at Katanga is made. 

At Nova Lisboa are located the new line engine repair shops, together with 
quarters for mechanics of the line. These works, with machine tools, machinery, 
quarters, and power plant, have been erected at a cost of some £400,000, and 
are possibly some of the most up to date in Africa. The falls of the Kwando 
River, 16 kilometres to the south, a tributary of the Kunene River, have been 
utilized to supply power. The new dam holds up a lake of 5 kilometres in 
length, contains some 5,000,000 cubic metres of water when full, which drive 
the turbines at 32 metres head. An overhead transmission line transfers the 
power generated for all purposes required. 

The plateau at Nova Lisboa, and generally, is healthy and an ideal climate 
for Europeans, and also by its position it is the nearest point of the plateau to 
the coast possible for the headquarters, as it will be in the future, for the 
administration of the line. It is never uncomfortably hot. Nights are always 
cool, and in the winter at times it is very cold, frost and ice being occasionally 
experienced. Nova Lisboa is also the centre of the civil administration of a 
large well-populated native district, in which there are many farming and 
industrial enterprises. 

From Nova Lisboa roads for motors with pneumatic tyres only radiate to 
all parts of Angola. These roads are well located on watersheds wherever 
possible, 8 metres wide and well drained, with permanent bridges across 
rivers and streams on the main routes. They are well maintained, but not 
metalled, but in many cases have a topping of laterite, which is very effective. 
Ox wagons or any type of hard-tyred vehicles are not allowed on them, conse- 
quently it is a pleasure to motor on them, and they can be considered some of 
the best roads, as far as one has seen to compare in various other parts, in Africa. 

Continuing from Nova Lisboa to the east along the watershed of the Keve 
River to the north and the Kunene River to the south, the ridge is very narrow 
and tortuous, with steep headed valleys to either side until the second highest 
point on the line is reached at the station of Villa Nova, K. 480, altitude 1848 
metres. ‘This point is one of interest, as four large rivers, or their tributaries, 
rise within a kilometre of each other. The Keve River to the north-west flows 
to the sea, near Old Benguella, or Novo Redondo; the Kwando flows to the 
Kunene River and so on to the southern frontier of Angola to the sea. The 
Kubango River rises to the south-east, and eventually, after being a full-flowing 
river, loses itself in Lake Ngami, and the Kalahari desert. To the north-east 
the Kutato River flows to the Kwanza River and thence out to the Atlantic 
south of Loanda. 

From this point also with the watersheds of the various main drainages of 
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the country, which form the natural routes, it is possible that following the 
motor roads already built the first important north and south branch lines will 
be built, one to Bailundu to the north, and the other along the Kunene- 
Kubango watershed to the south; by the latter it would be possible to connect 
up with the South African system at Tsumeb, with practically no bridges in a 
distance of 680 kilometres. 

The country here is very open, with only occasional small patches of light 
bush. The line continues along the watersheds of the Kwanza River tributaries 
to the north, and the Kubango River with its tributaries to the south. It passes 
in its most southerly bend to the south in this region close to the hill, a wooded 
one of granite and boulders, of Chingwar, near K. 515. This is the last hill of 
any prominence along the line; in fact, the last one to be seen along its route to 
the frontier at K. 1347. 

The hill of Chingwar stands on the edge of the open sandy country, known 
as the Bula Bula, which extends for 60 kilometres along the line at an altitude 
of approximately 1800 metres. It is a desolate country of fine sand with a 
subsoil of sandy clay at about 2 metres depth, over which the water in the wet 
season stands on the surface some 6 inches or more in depth. It is, in fact, a 
huge “sponge,” which gives rise to the principal streams of the Kubango and 
Kwanza Rivers in this district, and with slow drainage keeps them running 
uniformly for most of the dry season, which tends to make the plateau of 
Angola probably the best watered country, as far as permanently running 
waters are concerned, in Africa. 

The short valleys to the north are steep and narrow and well wooded, with 
fertile soil, while those to thé south are open and exactly the opposite. At the 
edge of this open country is the oldest township of the plateau, formerly known 
as Belmonte, which is the seat of the Governor of the Bihe District, and the 
headquarters of all the large commercial houses in the District. The township 
stands off the main watershed on which the line runs, and is connected to it by 
a motor road of 5 kilometres to the south. It is now known as Silva Porto, after 
the famous Portuguese patriot and traveller, who after doing so much to 
develop this part of the hinterland, ended his days so tragically in the 
late eighties. 

Shortly before Silva Porto, after heading the Kokema River, a tributary of 
the Kwanza flowing south and east, the line enters the basin of the Kwanza 
River, at K. 600; the line distance in crossing the basin from west to east is 
260 kilometres. From Silva Porto, K. 1627, altitude 1720 metres, onwards 
there is very little of interest along the watershed of this secondary drainage of 
the Kwanza until the township named after General Machado, whose close 
connection with the development of the line has already been mentioned. The 
township is situated before the descent into the valley of the Kwanza River, 
and is the last township at present on the line for 335 kilometres. 

Between Chingwar and Silva Porto the country is very sparsely populated, 
but from the latter place to the Kwanza it is again well populated with the eastern 
tribes of the Oviumbundu, whose boundary is the Kwanza River. Beyond 
Silva Porto the red soil is some of the most fertile on the plateau, and it is here 
that some of the oldest plantations, and most of the missions of all denomina- 
tions, are situated. As the descent of the valley is made huge ant-heaps become 


THE GEOGRAPHY OF THE BENGUELLA RAILWAY 513 


more numerous, while the timber of the bush is heavier and more valuable, and 
the grass more luxuriant. 

The Kwanza River is crossed by a bridge of four spans of 40 metres, each 
designed for both road and rail, but only the rail section is in use at present. 
Owing to the swampy nature of the far side of the valley no motor roads have 
yet been made, but they cross and continue by ferry, and along the watershed 
route, 8 kilometres to the north of the railway crossing. The bridge is at 
K. 726, altitude 1268 metres, flood-level is 3 metres above low water. 

To the east of the Kwanza River there is a complete change in the character 
of the country. The red fertile soil of the west gives way to that of a poor 
unproductive one of light sand which continues with only two small breaks 
in it of red soil, until the frontier 622 kilometres away beyond—a country unfit 
for any known use so far. The line follows the edge of the swampy valley of the 
Kwiva River, whichrunsintothe Kwanza between the rail and old road crossing, 
about 4 kilometres above the former, and eventually crosses the Kwiva itself, 
where the swamp is only a kilometre in width at K. 755, altitude 1270 metres. 
The floor of the valley generally is from 2 to 4 kilometres in width, under water 
in the rains, through which the main river winds a very tortuous course; the 
whole is covered with thick reeds, and numerous lagoons formed by old 
channels of the main river. The river at low water averages 20 metres in width 
and 3 metres in depth. The flood opening of the bridge is two spans of 40 
metres, of similar design to that of the Kwanza. 

After the crossing of the Kwiva the route continues along the north bank of 
the river until it reaches the junction of the Kwiva, which here makes a sharp 
bend from the south, and the Kohemba River, its principal tributary from the 
north. The valley of the latter is then followed, and it is in this valley, for a few 
kilometres, one of the two patches of red soil are found in this vast sandy waste. 
Here also, as the valley is entered and the short piece of well-wooded country 
comes into view, a totally unexpected beauty spot in this otherwise desolate 
country is revealed. The country is more broken and steep, converging on the 
Falls of the Kohemba River. ‘The falls are 44-2 metres in height and 200 metres 
in width, falling perpendicularly over black basalt cliffs which, flowing through 
a short gorge with spray and colouring complete, gives a resemblance to the 
Victoria Falls in miniature. The line passes a few hundred metres to the north 
of the falls at K. 781, altitude 1330 metres. The only stone in this sand country 
for the next 600 kilometres is found here, the next is on the frontier, which 
tends to show the sandy nature of the country. 

The red soil around the Kohemba Falls has been occupied by the company 
of the Plantacdes da Kohemba, of which Herr E. Goedecke has had most to 
do with the development. The falls are utilized for hydroelectric power, 
which supplies power for the irrigation and industrial purposes of the tobacco, 
sisal and coffee plantations in the immediate vicinity. The falls, plantations, 
and general surroundings together form a complete and unique break, both 
unexpected and pleasant. ‘Two kilometres above the falls, in a pretty reach of 
the river, the Sanyanjikila River, a stream of nearly the same size, enters the 
Kohemba from the east. The line crosses above the junction where the 
Kohemba is a swift-running stream over a rock bottom, 20 metres wide. It 
then follows the swampy valley of the Sanyanjikila for 20 kilometres, crosses 
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it for the first time, and runs along the Vindikila, another small tributary, 
before crossing the minor watershed between the two; it then descends to the 
second crossing of the Sanyanjikila at K. 820, altitude 20 metres span. 
From this crossing it is 527 kilometres to the frontier, and in that distance there 
are only two bridges, as, after crossing the Sanyanjikila for the second time, 
the climb is made to the western commencement of the main Zambezi—Congo 
watershed, at K. 860, altitude 1515 metres. 

The whole nature of the country from the Kohemba is light white sand, with 
ridges covered with heavier timber than the orchard-like bush, and a thick 
undergrowth of bush and bracken. The valleys are numerous, but open and 
swampy, with an abundance of clear, swift-running water ; the banks as well as 
the beds of all these streams are remarkably clear of weeds or vegetation. The 
heads of all entering tributaries from the main ridge are in nearly every case 
“soaks” in steep ground which become comparatively large streams in a very 
short distance. 

The Kohemba can also be considered as the most western boundary of what 
was known and dreaded in the days of the native carrier transport, before the 
advent of motors and the railway, as the ‘““‘Hungry Country”; this extended 
nearly 300 kilometres to the east. Through it there were no resident natives 
and therefore no native foodstuffs to be obtained on the route; in traversing it 
extra carriers and foodstuffs sufficient for the distance had to be provided. 
The country generally is extremely well watered, broken without distinct hills, 
but with sandy ridges, standing at a very steep slope, covered with thick scrub 
and undergrowth. Before the advent of the line no natives lived in it per- 
manently ; the saying was that the “King’s Curse” was on it, but the probable 
reason was the unproductiveness of the deep sand. When rubber was at a 
premium occasional parties of natives were to be met with who had brought 
their food in from the west and remained to collect and manufacture the rubber 
from a root vine—a very elaborate and tedious process. 

Stray parties of the VaChokwe, a large and truculent tribe near the southern 
limits of whose country this district lies, used to waylay and rob the native 
caravans of rubber and wax from the east on their way to the coast. Eventually 
they took to attacking wagons as well, until the Portuguese authorities sent in 
a punitive expedition in 1910, which put a stop to it. These people are a branch 
of the same tribe that Livingstone complained of when he passed through their 
country farther to the north on his first travels. Occasionally, natives carrying 
commercial loads for their own gain underestimated their food supplies in 
crossing the “Hungry Country,” with fatal consequences; many skeletons 
marked the paths in those days. Rail and motor transport has now put a stop 
to these matters, as it did in the case of the “Thirst Country” on the coast. 

Near K. 860, altitude 1515 metres, lat. 12° 13’ S., long. 18° 41’ E. (approxi- 
mately) is the most western limit of the Zambezi—Congo watershed. On a rise 
100 metres to the south of this point and 10 metres above this point is the 
highest point of the western watershed and also the highest point of the line 
after leaving the Bihe plateau. This point, as in the case of a similar one 
previously mentioned at K. 480, is of interest, as the tributaries of two “first” 
and one “second” class African rivers rise here; the expression in Portuguese 
is very apt, as a “mama,” or breast, is a very good description of such points. 
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On the north-west the Kamuchito flows to the Luandu and Kwanza, while to 
the north-east the Munyango rises and joins the Kasai River to the Congo, 
forming the most south-westerly point of that river. To the south-east the 
Simoe rises and flows to the Lungwe Bungo and Zambezi, forming the most 
north-westerly point of the latter. 

At this western extremity of the watershed the wagon road, motor road, and 
main native path join from the north-west, so again the four routes become 
common, following the main Zambezi—Congo watershed, which fortunately 
runs in the direction of the main objective of the railway. This forms an easy 
route, which would not otherwise be the case if the broken country of the main 
drainage had to be crossed in this region. The main ridge is very narrow and 
broken in places with the crests of the rises and saddles of the lowest necks 
varying from 50 to 60 metres in altitude in a few kilometres; the line now 
follows the most convenient contours on either side of the ridge. In several 
places the ridge is so narrow in the necks that the line crosses them in bank 
formation while the wagon and motor roads are hard by. In such cases the 
stream heads of waters running into the Atlantic on the one side and the Indian 
Ocean on the other are only a few metres apart. 

The whole ridge, as in the case of the country preceding, is of sand overlying 
a more compact sandy soil, but often standing at extremely steep angles for 
such light formation. The crest is covered with bush consisting of occasional 
large trees, and thick scrub together with bracken undergrowth; this usually 
extends to within 100 metres or so of the springs and streams of the numerous 
valleys that arise on both sides of the ridge. These springs, as those mentioned 
previously in similar formation, usually start in the form of peaty “‘soaks,” the 
greenness of which form a sharp contrast to the dry, white, scantily covered 
sand slopes. The heads of the actual water in the springs are fairly uniform in 
altitude, and generally start from 40 to 50 metres in level below the necks of the 
adjacent ridge. This type of country, which forms the most westerly part of 
the main Zambezi—Congo watershed, extends to near K. g60 on the line, after 
which the ridge becomes less broken. 

Near K. 960 is a sand hollow in which rise various streams of the Lumeje 
River, the next big tributary of the Zambezi to the north of the Lungwe, 
flowing to the Zambezi; the heads of the streams to the Lungwe Bungwe are 
still comparatively steep in contrast to those of the Lumeje. As the watershed 
lowers the country becomes more undulating and flatter, but still retains its 
character of sand and bush with thick undergrowth. At this point the late 
Major Boyd-Cunninghame left the old wagon trail, which terminated in those 
days at Moshiko, the then seat of the Government, 70 kilometres to the south- 
east, and started cutting his main trail to Ruwe, in Katanga, in his 1904 
expedition, keeping on the Zambezi—Congo watershed for the whole way. 
Here the railway leaves the main watershed for the time being and enters the 
basin of the Zambezi, following the watershed of the secondary drainage 
between the tributaries of the Lumeje to the north and the Luena to the 
south. 

On the Luena side of the watershed and within 2 kilometres of the river itself. 
at K. 1035, altitude 1328 metres, on the railway, is situated the new township 
of Villa Luso, the present seat of the Governor and Administration of the 
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District of Moshiko, which extends to the frontier. The former township of 
Moshiko, which was the seat of the Government, was 13 kilometres to the south 
on the right bank of the Luena, but was moved over to be near to the main line. 
On the flagstaff of the old Government quarters at Moshiko the boundary 
commission under Captain Gago. Coutinho, in 1912-14, fixed the position as 
lat. 11° 50’ 50” S., and long. 20° o1’ 40” E. 

At Villa Luso, on the railway, is established an important engine-changing 
station and sub-district of the administration in the interior. Here there are 
running sheds, quarters, electric light and refrigerating plants for the personnel, 
which makes this station second only in importance to Nova Lisboa. From 
Villa Luso also runs the motor transport road over which the important traffic 
is carried to the Chikapa diamond mines, situated on the Portuguese—Belgian 
frontier, 600 kilometres to the north. 

The country now is very flat and, as before, sandy, with scrub bush and 
bracken undergrowth. The only other belt of red soil, some 15 kilometres 
wide and extending north and south, is crossed immediately before the 
crossing of the Lumeje River at K. 1132, altitude 1170 metres. The Lumeje 
River, which rises near K. 960, is the most northern tributary of the Zambezi 
on the west; where the line crosses it 20 kilometres above its junction with the 
Luena River it is spanned by a bridge of 40 metres. The country beyond the 
Lumeje River is extremely flat, so much so that the watershed of the Zambezi 
and Congo, between the rivers Lumeje of the former and the Kasai of the latter, 
which here is close to the north, is not perceptible. The wagon and motor 
roads, which left the line and followed the Zambezi—Congo watershed at K. 960, 
are now again near by, but keep in the belt of the bush, which indicates the 
possible watershed. 

At K. 1160 the line passes 100 metres to the south of the most southerly bend 
of the Kasai River. The river at this point is about 80 metres in width, flowing 
swiftly through banks averaging 3 metres higher. To the west of this bend the 
river is narrow with a sandstone bar across it, but this does not outcrop any- 
where on the flats near the line. A few kilometres to the east of this point the 
country makes another change where the plains of the Chefumaje River begin. 
The plains are open and sandy, studded with flat ant-heaps of 10 metres to 
100 metres in width, and o-2 metre in height. Water stands on them to a 
depth in places of o-3 metre during the rains of March, April, and May. 
During the dry season these flats are extremely dry, but white clayed water is 
obtained in places from 1 to 2 metres in depth in the yellow sandy clay subsoil. 

There is also a distinct change in the nature of the sources of the streams on 
the flatter country as compared with those of the broken ridge of the west. 
Those rising in the flats are distinguished by “‘mochitos,”’ which are dense 
thickets of tall dark evergreen trees and thick undergrowth, extending almost 
as evenly as a wail at their edges and running parallel with the stream-bed; 
they are about 15 to 20 metres in height and 50 to1oo metres in width, according 
to the stream. These “mochitos” form prominent landmarks and are usually 
in stagnant water, although in some cases they follow the stream-bed, gradually 
dying away after the water is a definitely running stream. 

The mochito does not always denote a stream head, but sometimes they 
form large forest islands on the plains themselves. The general fall of this 
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plain, one of the main sources of the Zambezi, is from west to east in the 
direction of the main rivers, but principally that of the Kasai, as it alters in 
character near the watershed after that river makes its final bend to the north.’ 
The fall is approximately from altitude 1118 metres to 1088 metres in 66 kilo- 
metres, where the line crosses it. The streams rising on the north of the plains 
fall sharply to the Kasai River and form delightful short, well-wooded valleys 
on their approach to that river. One can well realize Livingstone’s description, 
the pleasure on entering them, after crossing the flat country of the south, 
possibly with the last stage of the journey over the Chefumaje Flats during their 
inundation; it is a country to be avoided in any season. The theory once 
expressed by Professor Gregory that the Congo is forcing the Zambezi water- 
shed to the south is well instanced in this region as, with the short valleys to the 
north and the long flats to the south, it takes over 100 kilometres to reach the 
same level in the south as the level of the Kasai River, which is only a very few 
kilometres to the north of this extremely flat watershed. 

The line crosses the plains with long tangents, the largest being 55 kilo- 
metres. If it were not for the small deflection of a degree or so at the southern 
bend of the Kasai, this tangent could have been produced to nearly 100 kilo- 
metres. The route from K. 1210 heads various small streams flowing into the 
Luakano River, which eventually joins the Kasai near its main bend to the 
north; this bend, until 1927, was the nearest point of the Portuguese—Belgian 
frontier of Angola, and the original terminus of the line. 

The lowest point on the Zambezi—Congo watershed in the west is at Luacano 
Station, K. 1242, at the head of the Kasamba stream, which formed a section 
of the old frontier between the last masonry beacon and the short distance to 
where this stream joins the elbow of the northern bend of the Kasai River. 
This beacon was No. 34 of the old Portuguese—Belgian frontier, the value of 
which is lat. 11° 12’ 24” S., and long. 21° 39’ 27” E. The altitude at this beacon 
is 1088 metres, or 3567 feet. The altitude of the lip of the Victoria Falls is 
2890 feet, which gives a drop of 677 feet in some 600 miles, taken in a straight 
line, and serves to show how little fall occurs across the flats in this region of 
the Zambezi basin. 

Owing to the alteration of the Portuguese—Belgian frontier in 1927 the 
originally located line was extended to the new frontier at the Luao River, 
which, rising on the flats of the main watershed, flows to the north, making the 
principal drainage in this part of the country to the third elbow of the Kasai 
River, which here makes a final bend north; the new frontier and terminus of 
the line is now K. 1347, altitude at the River Luao 975 metres. 

At K. 1262 the line leaves the main Zambezi—Congo watershed for good at 
the edge of the Chefumaje Flats and the head of the next tributary of the 
Zambezi, the Lutembwa River. After the long spell of open country it here 
enters the bush country once more. It crosses only one stream of any impor- 
tance, the Makuzwezi, a tributary of the Kasai, at K. 1281, altitude 1054 
metres, and from then onwards it follows minor watersheds until the Luao 
frontier. The country does not change its character of light sand, which has 
continued from Kohemba until it commences to descend into the valley of the 
Luao 20 kilometres before the river crossing. Here again there are very large 
ant-heaps. ‘The vegetation is thicker, and large hardwood timber appears. ‘The 
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first outcrop of rock on the line is near the Luao, after Kohemba, where the last 
one on the line is nearly 600 kilometres back. The rails reached the Luao, 
which is now spanned by a 40-metre span bridge, on 28 August 1928. 

During 1930 the Benguella Railway Company, with the approval of the 
Portuguese Government and the Governor of Northern Rhodesia, made a 
reconnaissance survey of a proposed railway route from the nearest convenient 
point on the Benguella Railway to traverse Eastern Angola, thence across part 
of North-Western Rhodesia, eventually connecting up with the Rhodesia— 
Katanga Company’s Kansanshi Copper Mine. The writer was detailed to 
carry out this work, but unfortunately at the time circumstances did not permit 
him to undertake it. It has since been carried out by Mr. E. R. Marsland, late 
Acting Chief Resident Engineer of the Benguella Railway, whose remarks con- 
cerning the geography of the regions traversed are here quoted. 

The point of departure from the Benguella Railway was taken as being most 
convenient from Makuzwezi, K. 1281, so as to avoid the swamps of the 
Lutembwe River. The route followed from K. 1281 was directly south-east 
to Beacon No. 25 at the head of the Luao River, which forms the new Belgian- 
Portuguese frontier. Then, turning more easterly, crossing the tributaries of 
the Zambezi, the Kafueche, Luambo, Musuki, Chikalueje, Luvua rivers, and 
some minor streams, until at 151 kilometres from the starting-point, Kavungo, 
a Government post to the west of the Zambezi, was reached. The main 
Zambezi was crossed another 25 kilometres farther on, at K. 176 on the 
traverse. At this point the Zambezi River flows between banks of 6 metres in 
height, the bed of the river here being flat rock with a channel of 80 metres in 
width. When the crossing was made in the dry season of September last, the 
depth averaged less than a metre, but the current was extremely swift. Flood 
marks showed a rise of 4 metres above the bed of the river. 

From Makuzwezi to the Zambezi the country is sandy with open spaces and 
light open bush, occasional “‘mochitos,”’ but otherwise no heavy timber. After 
the crossing of the Zambezi, following the watershed of the main Luizavo 
River and the minor stream Makinda, the character of the country undergoes 
a change to that of heavier soil, with numerous outcrops of laterite, large 
ant-hills, and thick bush. Fourteen kilometres to the south of the traverse, at 

K. 220, there are falls on the Luizavo River, 44 kilometres from its junction 
with the Zambezi, which may be of future importance and are described by 
Mr. Marsland as follows :— 

““.. . The headwaters of the Luizavo River form part of the frontier on the 
24th meridian, between Angola and North-Western Rhodesia. The main 
Luizavo flows in a south-easterly direction on the southern side of a range of 
hills in Angola. Some 50 kilometres, in an air line from the actual frontier, the 
Luizavo River breaks through this range and divides into three separate 
channels a few kilometres above and before the actual falls commence. The 
full width of the river at the top of the falls covering the three channels is 450 
metres. The main fall is in the centre channel and the height from the lip to 
the pool at the bottom is 62 metres (203 feet). The two channels, one on either 
side of the centre one, fall in a series of rapids, and all three unite at the pool 
below. Below the pool the river continues to flow over a further series of rapids 
for at least another 5 kilometres, after which the flow is in a normal stream to 
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its junction with the Zambezi. At the height of the wet season, though, the 
three channels become one, so at that time there is a width of 450 metres flowing 
over the falls; but this is of no great depth. . . .” 

At K. 230 the range of hills that run in a north-easterly direction from the 
falls is encountered, and the route traverse follows the base of them until they 
terminate near K. 270. 'This section of the country is rough with gravel and 
rock formation, light bush, and numerous ant-hills. Beyond the hills the 
country again becomes sandy, with heavy timber, bamboos, and large ant- 
hills in the region of the Muano River, a tributary before the main Luizavo 
River itself is reached at K. 279°5 (174-7 miles). The Luizavo River at 
this point forms part of the frontier between Angola and North-Western 
Rhodesia; it runs here in a somewhat deep valley over a rocky bed 20 metres 
in width, 

After crossing the frontier at the Luizavo River the country rises rapidly and 
is very broken to K. 300, after which there is a light sandy plain, 18 kilometres in 
width, which is crossed before reaching the Lunga River at K. 337. Onwards 
to K. 360 the country again becomes extremely rough. 'The crossing of the 
Lunga River, the next largest river to the Zambezi encountered on this traverse, 
was made below its junction with the Mudjinyama River. The Lunga River 
at the crossing flows over a rocky bed of 80 metres in width, with a flood-level 
of 3 metres above low water; its direction is south and south-easterly, through a 
deep rocky gorge. The Boma of Mwinilunga, the principal Government post 
of the North-Western Rhodesian Administration in this part of the territory, 
is situated on a ridge between the two rivers. 

From K. 360 to K. 440 the location follows a narrow watershed of tributaries 
of the Lunga River in a barren, sparsely populated country. Five kilometres of 
the heaviest forest on the whole route was passed through between K. 443 and 
K. 448, in sandy soil with very large ant-hills. From K. 456 to K. 475 there is 
again broken country owing to the narrow valleys of the Mufundwe and 
Kabompo Rivers, crossed at K. 460 and K. 469, where their widths are 20 
metres respectively. 

From K. 475 a rise is made to the head of the Kamikwano River, at which 
point near K. 498 is beacon No. 36 of the Anglo—Belgian frontier, on the 
Zambezi watershed. For the purpose of the present reconnaissance the main 
watershed was then followed to near Beacon No. 32 111. Kansanshi Mine, 
where the reconnaissance ends, is 26 kilometres (16 miles) to the south-east 
of Beacon No. 32 111, 635 kilometres (393 miles) on the route from Makuzwezi 
on the Benguella Railway, or 1916 kilometres (1197-5 miles) from Lobito. To 
connect Kansanshi to the east with Nchanga, a branch line of the main 
Rhodesian trunk line from Cape Town and the south, would require another 
210 kilometres (130 miles) of railway line. The distance of Nchanga from the 
western seaport of Lobito would then be 2126 kilometres, or 1316 miles. 

Apart from the routes already mentioned two other reconnaissance surveys 
have been made to connect Kansanshi with existing main lines on the north and 
east, and so on to the west coast. The one to the north would lead for the greater 
part of its distance along the Zambezi—Congo watershed and connect with the 
Lobito—Katanga line near Musonoi. This route would entail 235-5 kilometres 
(145°8 miles) of new line. The distance from Kansanshi via Musonoi to 
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Lobito would then be 2036°5 kilometres (1260-6 miles). The remaining route 
would follow the Zambezi—Congo watershed in an easterly direction from 
Kansanshi to Kipushi, which is situated on the Belgian side of the frontier at 
the end of a branch from the main line to Elisabethville, 119°5 kilometres 
(74 miles) of new line would be required for this connection. The route 
would then be via Kipushi and Elisabethville to Lobito, and the distance to 
Lobito from Kansanshi would be 2285-5 kilometres (1414°7 miles). 

After the completion of the reconnaissance of the main line of the Benguella 
Railway to the frontier of the Belgian Congo in 1920 the writer continued the 
journey to Katanga through Eastern Angola, which was then very little known, 
to Kazombo, on the Zambezi. From Kazombo the journey continued north- 
wards, passing through Kavungo, mentioned in Mr. Marsland’s recent 
traverse, to Beacon No. 15 on the Belgian—Portuguese frontier. ‘Then, turning 
eastwards, following the Zambezi—Congo watershed of the frontier to Beacon 
No. 1, where Angola, Belgian Congo, and North-Western Rhodesia meet. 
Striking north-eastwards from Beacon No. 1 most of the remainder of the 
journey was practically along the route of the continuation of the Benguella 
Railway through Belgian Congo, which has been recently completed, to the 
main system of the Katanga Railways at Tenke. A traverse on foot with wheel, 
compass, and aneroid was continued throughout. Through Angola this route 
followed parallel, but to the south, of Mr. Marsland’s recent traverse, and to 
the east of the Chefumaje Flats. From Lake Dilolo to Kazombo the same path 
was followed, along which Livingstone travelled from the east on his first 
journey across Africa. As the country and its geography is very similar to 
Mr. Marsland’s route the following few notes may serve to illustrate it further 
as far as the Zambezi. 

Leaving the present line at K. 1230, near the head of the Luakano River, the 
main path towards Lake Dilolo crosses the north-eastern portion of the 
Chefumaje Flats and terminates the plains journey in the bush at the head of 
the Karto River, which flows east into the Lutembwa River. To the south-east 
again and nearby is the head of the Kalambo River, which flows into the north 
end of Lake Dilolo. The direction continues south-east and to the west of the 
Lutembwa and Kalambo Rivers, through sandy country and lowlying bush- 
covered ridges; all plains and open spaces bear evidence of inundation during 
the rains. 

At the north-east of Lake Dilolo a Government post is situated on the high 
ground, which is 12 metres above the water-level of the lake. The first sight 
from this high ground of the open sheet of blue water with white crested waves 
on it is one not to be forgotten, and one that forms a very pleasant contrast 
from the continual dreariness of the flats now passed by. The lake itself is 
surrounded by well-populated native villages, and has no heavy vegetation on 
its margins. It drains to the south-east, through the Dilolo River to the 
Lutembwa River. The so-called rivers in this district are merely imperceptible 
depressions of the general plain in the dry season, which are only defined from 
the surrounding swamps by slightly deeper water during the wet season, as 
they extend, in places, several kilometres in width. 

Near the lake one still hears the same story of its origin as mentioned by 
Livingstone. It is supposed to be only recent, as this region was thought 
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formerly to be the same waterless country in the dry season as that of the sur- 
rounding country, where all the native water supplies are drawn from shallow 
wells. The story runs that a strange old woman came to one of the villages that 
were then in the area covered by the present lake and asked for food and ° 
warmth, which was refused ; she then made the same request at the next village, 
where she was welcomed. After she was satisfied she left, returning a few hours 
after to warn the friendly villagers to take themselves and property to the higher 
ground. The other villagers, seeing their neighbours moving, decided to do 
so on the following morning, but were too late, as the water rose from the 
ground in the night and formed the lake, at the bottom of which they are still 
supposed to lie. 

After traversing the west of the lake the route turns more easterly, which is 
evidently the main path of the country, and probably the same one that 
Livingstone travelled over on his first journey to the west, as, after passing 
Dilolo, he struck north-east to the Kasai River. It lies along the ridge between 
the lake and River Dilolo to the north and the Musangwe River to the south, 
until it crossed the Lutembwa River; this river is a swamp from 0-2 metre 
to 1 metre in depth, and 800 metres wide in the dry season, without any 
definite channel or visible flow. In the valley and along the Lutembwa there 
are very large islands of ‘“‘mochito” bush, whose evergreen colouring form a 
strong contrast to the lighter green of the surrounding country. About ro kilo- 
metres to the south-east of the Lutembwa crossing a cut path bears east to 
Kavungo and Nana Kandundo, but the route to Kazombo lies more south-east, 
crossing the Luvua River near Muchlas village. 

The Luvua River rises on the main watershed in the north and is 0-5 by 30 
metres at low-water of the crossing, which here is a ford. The banks are 
2 metres higher, with swampy approaches studded with small clumps of 
“mochito.” After ¢ crossing of the Lumeje, away to the west, this is the first 
river with a defini‘» channel on the Zambezi side of the watershed along this 
main path. Up t< hese from the west the rivers are simply arms of the main 
swamp which extends over the whole country, except the lowlying ridges, in 
the rains, and the larger ones currentless depressions in the dry season, with 
no definite channels. The bush-covered ridges are from 10 to 20 metres 
higher. Lake Dilolo itself is really only a deeper branch of the main swamp of 
the Chefumaje, to which all these waters drain eventually. 

Eight kilometres to the east of the Luvua River is the crossing of the Kalwezi 
River, another river which rises on the main watershed and flows into the lower 
Chefumaje. At the path crossing at low water it is a strong running stream over 
a sandy bottom, 20 metres wide, and 1 metre deep, with banks 3 metres higher, 
and a flood width of 1 kilometre. From here to the head of the Kotchuari 
stream, one of its tributaries, the country is alternate bush and plain until the 
main plain at the head of this stream. From here the first view of the Piri Hills 
on the far side of the Zambezi itself at Kazombo is possible, and along the route 
followed to here these hills are the first actual ones in the whole distance from 
Chingwar, K. 516, on the railway. After crossing more flat country, averaging 
I'I metres altitude on the lower levels, of bush and plain the Luvua~-Nyamba 
is crossed by a bridge. This river also rises in the main ridge: at this point at 
low water it is 20 metres wide and 2 metres in depth, flood marks being 5 metres 
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higher, flowing over the 4-metre banks to a width of 200 metres. The bottom 
is sandy and it flows into the Zambezi a short distance to the south. 

Six kilometres beyond this river is the old-established Evangelist Mission 
Station of Kazombo, which is situated on the high ground of the right bank of 
the Zambezi. The Zambezi River here is 60 metres wide and 2 metres deep at 
low water over a sandy bottom, flood-level is some 4 metres higher. The Piri 
Hills are situated 4 kilometres to the south across the river. They are of iron- 
stone formation; one, the highest one, is a trigonometrical station of the 
Portuguese boundary survey. Below the mission station on the Zambezi is 
a rock bar similar in formation to that of the Piri Hills. Up to this point on the 
river the large native canoes, sometimes with forty paddles, are navigated from 
the lower river. Six kilometres. to the east of the river here is the fort and 
military post of Kazombo, situated at the head of a small stream, Inryka, which 
flows to the main river. The post, which is the centre of the administration of 
the district, contains some very well-built and finished houses, all materials 

. for which are from local resources. Due north of Kazombo is the post of 
Kavungo, nearby to Nana Kandundo, where another Evangelical Mission 
station, originally founded by Dr. Arnot, has been long established. At the 
post of Kavungo is a concrete pillar erected by the Portuguese Boundary Com- 
mission and marked lat. 11° 31’ 02” S., long. 23° o1’ 15” E. The magnetic 
variation, taken by the Magnetic Survey of Washington in 1920, was 12° 32’ W., 
decreasing to 6’ to 8’ annually. 

Nana Kandundo, or rather 8 kilometres to the south of it at present, is where 
Nha Katola, the Queen of the thickly populated country of the Valuenas, lives. 
Her mother, the late Queen, was a well-known character, a powerful and 
ambitious woman, contemporary in the last generation, when the great African 
chiefs held power, with Lobengula and other known chiefs. Her raiding 
parties went well into the surrounding territories. As this district is extremely 
rich in native food production it was the fitting-out place for trading and slave 
caravans following the main west-to-east route, which lay through this place to 
the interior; from these she imposed tribute on all food supplies. Rice and 
cassava (manioca) are the principal foodstuffs, but the original industry of this 
large swamp country, as the waters subside, is that of fishing, mostly mud 
barbel ; this is dried and bundled, and then traded as far as Katanga, some 600 
kilometres away. 

Mention has been made so far of the natives along the route to the Kwanza 
River, the most eastern of the Umbundu, the principal trading tribe between 
the coast and the Zambezi. The tribe called by Livingstone the Chimbari 
were first met by him on the Zambezi. Next to them in the south-east, but not 
extending up as far as the line, are the Ganguellas, who are an intelligent tribe, 
producing large quantities of beeswax, as they are great bee-keepers; they are 
also experts in handiwork and carving. Across the Kwanza River the Kwiva 
valley is inhabited by the Valuembas, an offshoot of the Ganguellas, but 
of a much lower social status. These river natives live mostly by fishing. 
Beyond the Kohemba are a few villages of the VaChokwe, on the edge of what 
was once the “Hungry Country.” Throughout the district beyond there were 
no villages to be seen through the ‘“‘Hungry Country,” and it was in this country 
that the VaChokwe, or Chibokwe, used to descend from the north to waylay and 
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rob carriers passing through, until they were punished by the Portuguese 
authorities in 1910. There are the remains of some of the more southern 
villages to be seen on the northern tributaries of the Lumeje River. 

Near Kazeze, which is situated on the watershed of the Lumeje and the Kasai, 
on the southern bend of the former, is a western branch of the Valuenas, who, 
as mentioned previously, live by fishing, as well as producing rice and cassava. 
Beyond the Kwanza mealies as a food changes to manioca or cassava flour. 
Until recent years, with the advent of the railway, these natives have not 
been in the habit of wearing cloth, so consequently go very scantily clothed. 
Bark cloth is mostly used, which is worn by both sexes, while a very few square 
inches of cloth, when obtainable, suffices to clothe the women. The women 
are generally better set up than the men. 

Immediately north of Lake Dilolo is a small tribe of M’Paas. After the 
thickly populated country near the lake the main tribe of the Eastern Valuenas 
begin to occupy the rich territories bordering on the Zambezi. Their country 
extends to the watershed in the north. After them, to the east, is a small part 
of the Lunda country before coming to the big tribe of Eastern Katanga, the 
Balubas. All these people of Eastern Angola build very much finer villages 
and huts than those in the west : mostly square and very well thatched, with 
verandas. Another feature of these people is the number of small yellow sing- 
ing birds, not unlike canaries, kept in each kraal. They belong to individuals, 
and are well kept in prettily made reed cages, and the sound of them all singing 
together in the morning is quite pleasing. They carry these pets about with 
them when travelling. 

Game on the route of the railway is not plentiful, and what there is needs 
patient and careful hunting, as natives formerly in possession of guns harried 
it for years, especially in the thicker populated parts of the line ; it is still per- 
sistently harried by them with other means. There were probably good game 
countries, as in other parts of Africa, on the high veldt, but fifty years’ occupa- 
tion by the Boers would naturally make a difference to this. There are good 
game districts to the south in places, but the country as a whole does not com- 
pare with East or Central Africa. With regard to Angola most of the species 
found elsewhere are to be found in some part or another ; there are one or two 
species, not found elsewhere, that are of value to the specialist. Similar to 
other countries, the dry belt has always a certain amount of fascination for what 
it may contain, as the fauna, as well as the flora of the country generally, is far 
from being completely classified. In this way it has interest for both the 
naturalist and botanist. 

With regard to the route of the railway, most of those who have traversed 
the 500 kilometres of the Zambezi-Congo watershed, whether on foot, ox 
wagon, motor, or train, are agreed that with the eternal bush or plain and sand 
it is uninteresting from most points of view, with which one may venture to 
include the geographical. The part of the route that has most interest, geo- 
graphical or scenic, is the climb from the coast to the main plateau at Nova 
Lisboa. In these short notes it is only possible to touch on the various geo- 
graphical points in a zone extending from the coast on the west to half-way 
across the Continent of Africa, and there must necessarily be many things of 
interest that could not be included in so brief a space. 


m 
n 
of 
e 
4 
me 
| 


JOURNEYS IN THE LIBYAN DESERT 1929 AND 1930: 

Note on the Map by Major R. A. Bagnold, Remarks by Mr. W. F. Hard- 

ing King, Appendices on Survey Methods and Results, Barometric Heights 

and Meteorology, the Kufara-Egypt Caravan Route, ‘Ain el Ktyeh, and 
Botanical Notes 


Spe map which should have accompanied my paper in the Journal for July 
last could not then be completed, owing to unforeseen delays in receipt of 
material. It is now published with a note on the surveys of the great dune 
area, and several appendices on the technical work of the expeditions, by my 
companions, Mr. D. Newbold and Mr. W. B. K. Shaw. 

The construction of the map representing the Sand Sea area needs a word 
or two of explanation. Owing to the short time (one month) at our disposal for 
the 1930 expedition and the great distance covered (3000 miles), the peculiar 
difficulties of observation among the great dunes, and the consequent lack of 
opportunity for detailed survey, no attempt has been made to locate the 
positions of the sand ranges except just where we crossed them. Nor is every 
one of the interminable series of sand ranges shown on the map. Efforts have, 
on the other hand, been made to depict the general character of the sand 
system of the Libyan Sand Sea. 

Great systems of sand formations exist in various parts of the world— 
Turkistan, Registan, Rub‘ al Khali, Libya, western Sahara, and other places— 
and it seems a pity that, although these areas are by no means unexplored, data 
as to dune type and orientation are still very scanty. There appears to exist, 
indeed, no recognized convention for depicting and distinguishing between, 
on maps of suitably small scale to show the general characteristics of the system, 
such details as (a) land submerged by a sea of undulating or flat sand ; (6) longi- 
tudinal dune ranges resting either on firm land or on a sea of sand; (c) chains of 
“‘barchan” dunes; (d) fields of short-crested chaotic dunes. 

The value of such information is both practical and academic. With the 
development of motor transport and the consequent slow but steady opening 
up of routes across waterless and previously trackless areas, the accurate 
representation of the various forms assumed by the one great obstacle to 
such development will become of increasing importance. For example, areas 
covered by sand in the form of (a) above are usually excellent going for motor 
transport in any direction ; (b) and (c) will probably be found to be uncrossable 
in one direction but to offer next to no difficulty in a direction at right angles; 
(d) will probably be uncrossable by motor transport in any direction. From 
the more academic view-point, the accurate representation of a greatsand system 
should suggest useful ideas on meteorology and the past history of climate. 
The accompanying map, for instance, though not covering the whole system, 
brings out clearly the strange vortical motion of the sand under the influence 
of the wind blowing in well-defined directions for periods which must be 
measured in tens or hundreds of thousands of years. The centre of the rotation 
appears to be somewhere about long. 25 E., lat. 25 N. No one has yet been 
within 150 miles of this point. 
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Major Bagnold’s Sun-compass 


Phillips’s short-wave receiver with H.T. battery and spare accumulator, 
chronometers, etc. 
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Camp 9: typical car tracks over firm whale-back dune 


150 feet high 


Use of sand-drift for descending cliffs of depression 
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ADDITION TO DISCUSSION OF THE PAPER 


Mr. W. ¥. Harding King, who was unable to be present at the discussion, has sent 
us the following contribution: 

Mr. Beadnell found the interior of the crescent-shaped dunes, in Kharga 
Oasis, stratified in layers parallel with the flat lee slope on their southern sides. 
Can Major Bagnold say whether the dunes in the Sand Sea are also stratified ? 
If so this might perhaps help to account for the very sharply defined character 
of the patches of liquid sand that gave him so much trouble. 

Can the large stones that Major Bagnold saw on the dunes in this district 
have been the remains of landmarks set up by the natives to mark the road to 
some undiscovered well or oasis? If so they might be useful guides. 

Has he any information as to the fate of the refugees from Kufara, who 
attempted to reach Dakhla from ‘Uweinat by following Prince Kemel el Din’s 
car tracks? Professor Paul Borchardt’s site for Zerzura lies not far to the east of 
this route, and, assuming his information to be correct, it is possible that if there 
were any good scouts among the refugees they might have discovered the place 
during their attempt to reach Dakhla—especially if they had happened to come 
across the “old road leading to Egypt,” said to run from ‘Uweinat to Dakhla, 
which would almost certainly pass through any intermediate place. 

Can Major Bagnold give more definite information as to the character of the 
Gilf Kebir? I saw it in 1909, and roughly fixed its position from the top of Gebel 
el Bayed. Its very jagged skyline gave it the appearance of a mountain range 
rather then a flat-topped hill like ‘Uweinat. Is it possible that valleys containing 
vegetation may exist in the interior of the massif ? 

I should like to congratulate most warmly Major Bagnold and his party upon 
their successful conquest of the “impassable’”’ dunes. 

Major Bagnold sends the following reply: 

We dug into the flat, nearly horizontal, surfaces of the whale-back dunes in 
several places, once to a depth of 3 feet, though without artificially “‘setting’’ the 
sand in any way, as did Mr. Beadnell in Kharga. There certainly were signs of a 
stratification parallel with the surface, the strata being fine—about o-1 to 0-4 
inches. As we had no water to set the sand it was impossible to examine the 
liquid sand for stratification. 

On the 1929 expedition north-west of Dalla we found two single stones only, 
each on the west side just off the top of whale-back dunes. We did think that 
they might be road signs. In 1930 however they were so common in some places, 
and the stones so various in size and so shapeless, that we gave up that idea, and 
I can think of no possible explanation of how they got there. 

Mr. Shaw was at Dakhla shortly after the refugees arrived. They had no 
guide. They appear to have been in much too sorry a plight to do anything but 
follow Prince Kemel el Din’s car tracks. 

The Gilf Kebir appears to be a flat-topped sandstone plateau much cut into 
by ancient rain clefts with vertical sides. Some run back a long way as deep dark 
gorges, and if the Gilf ever does attract any rain these valleys would certainly be 
the obvious places to seek for vegetation. It may be merely a curious coincidence 
that nearly every traveller in the Libyan Desert has met with rain, but Rohlfs’s 
suggestion that there is much more rain there than is supposed appears to have 
been amply corroborated. I personally think the gorges in the Gilf would prove 
most interesting places, and I only wish we had had time to explore one or two. 
They are however protected by miles of boulders, which we shirked tackling in 
a car 500 miles from supplies of spare parts. You must be prepared to spend 
many days on foot, leaving the cars outside. 
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APPENDIX I: SURVEY METHODS AND RESULTS 


D. NEwBoLD 
I. Equipment 

The Survey instruments and equipment taken on the journey included: 

(i) A 6-inch micrometer theodolite by Messrs. Cooke, Troughton and Simms, 

(ii) A Phillips short and medium wave wireless receiving set, carried in a 
specially constructed box on one of the footboards of a car with aerial pole and 
wire. The springing of the box and flexibility of the footboard prevented any 
damage from jolting. 

(iii) Two half-chronometer watches, one of which was lent by the R.G.S., and 
a Waltham deck-clock on gimbals. 

(iv) A specially constructed sun-compass, invented and made by Bagnold and 
fixed on the dashboard of the leading car. (For description see below.) A similar 
compass was carried on the second car as a check, but was hardly used. 

(v) Liquid prismatic compasses of ordinary Army pattern carried by all 
members of the expedition. 

(vi) A small hand sun-compass with a butt handle and cardboard dial and 
knife-edged shadow-finger, for snapping objects en route from a moving car, 
carried by the navigator. This also was an invention of Bagnold. 

(vii) A sketching-board with tracing paper (linen would have been better) on 
endless rollers clipped over a folded 1/500,000 map, carried on the navigator’s 
knee with pencil and protractor. 

(viii) Star-charts of both hemispheres kindly lent by the Desert Survey Office, 
Cairo, showing all Nautical Almanac and all American Ephemeris Stars down to 
Magnitude 4. 

(ix) ‘Hints to Travellers’ (R.G.S. gth ed.), vol. i, and a number of Observation 
and Computation Forms kindly given by the R.G.S. 

Other instruments included the Paulin and Steward Aneroids mentioned in 
the Appendix on Barometric Height Estimations, 4 cameras, 1 Cine-camera, 
maximum and minimum thermometers, sling thermometer, and a psychrometer 
for taking wet and dry bulb temperatures simultaneously. This unfortunately 
broke early in the journey. Small electric torches were taken for use with the 
theodolite at night, and were supplemented by the inspection lights of the cars. 
General illumination was supplied by using headlights in rotation. 

The cartographical results have been plotted on the 1/500,000 sheets of the 
Western Desert of Egypt, and the 1/250,000 sheets of the North-Western Sudan. 
These sheets were with us and also the newest 1/M sheets of the Libyan Desert 
and two 1/500,000 sheets showing Mr. Beadnell’s recent survey work between 
‘Uweinat and Terfawi and Kharga. 


II. Determinations of Positions 


The survey arrangements adopted were as follows: 

Shaw was responsible for the star observations for longitude and the resulting 
computations. These are rather laborious, and as they had to be done on the 
spot, he was usually last in bed. 

Holland was responsible for the wireless set and taking the time signals fim 
the short-wave signal of the B.I.H. from Issy at 2oh. G.M.T., and for wisadiag 
and comparing chronometers. No hitch occurred over either the time signals or 
the chronometers. 

I was responsible for navigation during the day’s run by means of the sun- 
compass, for plotting the route and features passed on the sketching-board, and 
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for latitude observations and computations at night. I also took one or two 
trigonometrical heights and three observations for magnetic variation. 

Longitudes were obtained by observations for Local Mean Time made on one 
east and one west star, the pair’s mean value being adopted. The stars used by 
Shaw were a and 8 Andromedae, a Aquilae, a Lyrae, a Ophiuchi, y Pegasi, and 
aArietis. The average discrepancy between the east and west star was 3°9 seconds 
of time, i.e. about 1200 yards in these latitudes. The formula used was that on 
p. 230 of ‘Hints,’ vol. i. 

Greenwich Mean Time was obtained by the wireless as described, and the 
longitude computed. The average error should not exceed 400 yards. 

Latitudes were obtained by observations for meridian altitudes of stars. North 
and south pairs were taken, but time did not admit of more than one pair as a rule. 
The north stars were usually 8 and y Cephei, and the south stars a and f Gruis. 
These were rather low down and involved a refraction correction of up to 3’, but 
their brightness and time of culmination made them suitable. In any case the 
difference in results from north and south stars never exceeded 29 seconds of arc, 
and averaged only 18 seconds (606 yards). The computations were done by the 
usual simple formula on p. 218 of ‘Hints.’ 

No solar observations were taken owing to waste of time involved in a noon halt. 

A list of the coordinates for the Camps, thus fixed, between Dalla and Selima 
Oases is given below. 


Camp Site Latitude Longitude 
4&9 Dalla Well .. 46.48 33 2 & 
5 Sand Sea west of Dalla 26 31 28 

6 Sand Sea 33 miles south-west of 
Rohlfs’s ‘‘Sandheim”’ a 26 38 30 26 272 23 

> | Sand Sea 25 miles west of Rohlfs’s s 
“‘Ammoniten Berge” .. 26 34 48 

8 Sand Sea 33 miles north of annsineanibon 
Ammonite Scarp 25 50 19 26 45 I5 


II 37 miles south-west Ammonisen 25 3% 48 26 35 38 
12 Twin Hills 60 miles west-south-west 


of Rohlfs’s ‘“‘Regenfeld”’ .. 24 51 26 26 32 26 
13. ~+Black Hill 75 miles west of Pottery Hill 24 17 46 26 28 47 
14 Eastern cliff of Gilf Kebir .. 25 26 29 
15 2 km. south-south-east Ras el ‘Abd, 
‘Uweinat .. .. 21 51 not taken owing 
to clouds 
16&17 Karkur Murr ee and Gebel 
Kissu one . not taken, as fixed by Dr. Ball 
18 Crescent Dune 19 ae west a Burg we 
19 Selima Oasis .. ne 29 18 45 


Remarks.—The Dalla longitude is within half a second of arc, and the latitude 
within 1 second, of the coordinates obtained on Prince Kemel el Din’s Expedition 
in 1929. 

The coordinates of our Camp 10 in the Ammonite Valley place it 14 miles 


south-west of where Rohlfs’s route is shown on Jordan’s map as crossing the 
Ammoniten Berge. 
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The latitude of Camp 15, after allowing for the southward difference, only 
differs from Dr. Ball’s latitude of Ras el ‘Abd by 7 seconds. 

The coordinates of Camps 18 and 19 were of particular interest to Shaw and 
myself as checks on the determinations of our 1927 exploration (v. ‘Sudan Notes 
and Records,’ vol. xi, 1928, App. I) from Merga to Selima. On that journey the 
latitudes were from sun and star observations with a 3-inch vernier theodolite, 
and the longitudes from dead reckoning of compass and cyclometer wheel. Our 
1927 siting of Selima placed the oasis 12 miles west of its former position. 

The comparative results are as follows: 


Latitude Longitude 
° ” ” 
Burg et Tiyur 1927 from sun observations .. 20 56 ‘31 


1927 from plotting 


27 40 I5 
1930 from star observations at 


Camp 18, 19 km. west .. 20 55 49 27 40 59 

Selima Oasis 1927 Southern well a aa ae 29 20 10 
1930 600 yards north-west of 

1927 site .. 29 18 45 


Actually the plotted longitude of Selima in 1927 was originally 29° 18’ 8” as 
wheeled from Merga, but the longitude as plotted backwards from Abri was 
accepted. It now appears that the first was more accurate. Anyhow, the 1930 
longitude, which was very carefully taken, confirms the western siting of the oasis. 

It is curious also that the plotted latitude of Burg et Tiyur in 1927 coincides 
exactly with the 1930 result, but was then abandoned in favour of the sun latitude. 
In either case the coordinates tally well and prove how close a plotted wheel and 
compass traverse, over open desert by camel, can get to the truth. 

It is worth recording here that Colonel B. T. Wilson, D.s.o., Chief Staff Officer 
Sudan Defence Force, in course of taking a motor car column to Merga from 
Dongola in the autumn of 1929, found Lagiya Oasis on the Arba‘in road, south- 
west of Selima, to be 10 miles farther west than its previously mapped position. 
IIT, Magnetic Variation 

Observations from magnetic variation were taken in three places: 

1. Dalla Oasis, on 16/10/30, by compass bearings to a consecutive sunset and 
sunrise. 

The result showed a variation of 1° 32’ W. 

2. Ammonite Hill, on 23/10/30, by putting the theodolite in the meridian by 
equal altitudes of y Cephei (lateral error in culmination was probably +5’), and 
then taking true and compass bearings with mean of five compasses’ readings 
onaR.O. 

Result showed a variation of 2° 2’ W. 

3. Gebel Kissu, 1/11/30, by same method as 2, and using summit of Ras el 
‘Abd as R.O. 

Result showed a variation of 2° 20’ W. 

These results accord pretty closely with the 1930 Isogonic Chart of the Nile 
Valley issued by the Survey of Egypt and with previous determinations in this 
part of the Libyan Desert. Hassanein Bey found the variation at ‘Uweinat and 
Kissu in spring of 1923 to be 3° 32’, and Dr. Ball obtained a result of 3° 16’ 
in January 1925 near the East spring of ‘Uweinat. The annual decrease of 8’ 
reduces this to 2° 37’. 

Dalla and Ammonite Hill show variations proportionate to their longitude. 

We came across no magnetic rocks such as occur in the Eastern Desert of 
Egypt and cause bad compass disturbance. 
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Before leaving these theodolite observations, Mr. Shaw and I, who, like count- 
less other amateur surveyors all over the Empire, have passed through Mr. E. A. 
Reeves’s hands, wish to acknowledge the debt we owe him. Observations made - 
by a tired and thirsty man in a wind with tripod legs sinking into soft sand are 
not as easy as those made under his kindly eye on the roof of Lowther Lodge, but 
whatever is the degree of accuracy of the above results, it is due primarily to his 
instruction. 


IV. The Sun-Compass 


The first use of a sun-compass for motor cars in the Libyan Desert was during 
the Great War. The original model is described in the Survey of Egypt Hand- 
book issued in January 1917 for Military Patrols, and entitled “‘Desert Recon- 
naissance by Motor Car.”’ In it Dr. Ball describes the compass as a simple sun- 
dial affair with a vertical 3-inch style standing on a stiffly rotating piece of steel 
shaped like a compass needle, itself lying flat on a horizontal plate of sheet-iron 
fixed to the dashboard. 

A compass-bearing was taken on a distant object in the required direction, and 
the car started on that line, ‘and the needle plate immediately rotated so that the 
style cast its shadow exactly along the needle, and the car was then steered so as 
to keep the shadow along the needle. 

This sun-compass was found to be very useful but obviously suffered from two 
disadvantages : (a) that halts were necessary every 5 miles or so to repeat the pro- 
cess owing to the continual change in the sun’s azimuth; and (6) that if stony or 
soft going compelled the driver to deviate from his line there was no accurate 
method of noting his detour. 

Bagnold’s sun-compass is an elaboration of this model, and, by having a hori- 
zontal circular plate graduated in intervals of 2° on its upper face for the direction 
bearing and on its rim for the range of the sun’s azimuth (7.e. 100° to o° and o° back 
to 100°), and by being itself rotatable by an endless tangent screw past a smali 
pointer fixed opposite the rim, enables half-hourly alterations to be made by a 
simple turn of the screw while the car is running, to allow for the sun’s movement. 
The azimuth of the sun is previously worked out for the latitude of the day’s run 
for every half-hour between sunrise and sunset, and the resulting table is written 
on a specially printed piece of cardboard fixed on to a separate metal plate 
screwed on the dashboard. 

The arrangement is clear from the accompanying picture. 

The navigator sits by the driver of the leading car and by his watch or a chrono- 
meter turns the dial through the necessary interval of degrees every half-hour, 
making the requisite allowance for longitude and the equation of time. He also 
notes the kilometrage at start and stop and at all places where aneroids are read 
or features met which need recording, e.g. hills, locusts, grasses, geological 
specimens. The kilometre recorders of all three cars were tested over a measured 
distance along the Mena Road in Cairo. 

The driver keeps the shadow perpetually on the arrow which is set before the 
start pointing to the bearing on which it is desired to travel. Whenever he has to 
deviate, as happened throughout much of the journey, to zigzag through dune 
belts or thread his way among boulders, the navigator notes each major deviation 
on a piece of paper, e.g. 

Km. 
183-187 61° along top whaleback dune 
187-203 47° down across valley floor. 
203-242 Very zigzag, rocky, general axis 56°. Deduct 8 per cent. distance. 
243-249 Curve round tip dune 56°—78°-97°-84°-56°. 
34 
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At each halt at night he plots the coordinates of the camp, as a secondary 
determination to the theodolite observations, though, of course, the latter, where 
successful, are accepted. But the two results form a valuable mutual check. 

In fact, the difference in the results between theodolite and sun-compass over 
the eleven camps between Dalla and Gebel ‘Uweinat was small, considering the 
sinuosity of our route through the dune belts and the zigzagging over the rocky 
foothills of the Gilf Kebir. The average day’s run over this stretch of 921 miles 
was 84 miles, and the average discrepancy 52” in latitude and 52” in longitude, 
i.e. just under a mile each way. The largest error in latitude was 1’ 33” (1? miles), 

‘and in longitude 2’ 22” (2$ miles), and the smallest errors 7” and 13” respectively 
(236 and 399 yards). The errors were sometimes plus and sometimes minus, and, 
even had we had no theodolite to fix our position each evening, would not there- 
fore have been cumulative. 

The sun-compass needs (a) a car without a hood ; (b) constant sunshine; (c) in- 
termittent stretches of fairly smooth going, because in long stretches of really 
bumpy travelling over boulders or hummocks the style’s shadow jerks so much 
that it is hard to read within 5°, and one has to memorize a sequence of kilometre 
numbers and bearings until a smooth enough patch of running comes to write 
them down on one’s knee. Over long stretches of smooth, firm sand I believe that 
with care an industrious navigator could fix his position after a 100-mile run 
within an average of 800 yards, given a map of sufficiently large scale to plot 
decimals of kilometres. After a bumpy zigzag run and plotting on a 1/500,000 
map the error might rise to +3 miles, or perhaps 4, in latitude and longitude. 
The saving in time over the prismatic compass is enormous. 


APPENDIX II: BAROMETRIC HEIGHTS AND METEOROLOGY 


R. A. BAGNOLD AND D. NEWBOLD 


Three Paulin precision altimeter aneroids were lent by the Royal Geographical 
Society, and readings were taken throughout the journey at seventy-nine stations. 
The usual procedure was to take readings of all aneroids at every camp in the 
evening on arrival at times varying between 6 p.m. and 9 p.m., but as near 8 p.m. 
as was convenient, and in the morning before starting off at times varying between 
6 a.m. and 7.30 a.m. When we remained at a camp all day they were usually taken 
at 8 a.m. In addition readings were taken on the march at the usual 11 o’clock 
halt, which varied from 10.45 a.m. to 11.45 a.m., and at the lunch halt, which 
varied from 1.48 p.m. to 3 p.m. On each occasion the aneroids were given time 
to settle. They were carried in their leather cases inside a wooden box in a locker 
on the side on one of the cars. Mr. Shaw was in charge of them and took and 
entered all readings. 

The index errors were checked at the Great Pyramid on departure and on 
return thirty-four days later, at Wadi Halfa, Sheb wells, and Kharga Hotel. 
The index errors were large, and ran as follows (in feet) : 


Seriai 
No. of reading No. § No. 9 No. 10 
I Great Pyramid ia ny —143 — 43 
71 Wadi Halfa_ .. .. —I22 —146 — 87 
Sheb .. —188 —203 —158 
78 Kharga Hotel .. —194 —214 —169 
79 Great Pyramid se . — 8 + 7 — 38 


It will be seen that the errors all steadily increased from the start as far as 
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Kharga. Bagnold reports that the same thing occurred in his 1929 expedition, 
the change of errors then being: 


No. 4 No. 6 
Great Pyramid, Nov. 11... — 365 


The behaviour of the Paulins, as shown by the progressive increase of negative 
error, led Bagnold to assume that it must be due to a systematic change brought 
about by vibration. On this assumption the index corrections for any given 
station could be best obtained by interpolating proportionally between the two 
nearest stations at which the correction was known. In this way the differences 
between the three aneroids at any reading are rarely greater than 20 feet, except 
at ‘Uweinat and Kissu, where they vary badly. 

As regards the abrupt change of index error between Kharga and the Pyramid, 
this was doubtless due to the dreadful stony going between Kharga and the Nile, 
which was enough to upset any aneroid. It was probably also the stony going in 
the ‘Uweinat foothills which caused the discrepancies at Karkur Murr and Kissu. 

As checks, the two Dalla groups and the two Selima groups, after rejecting 
one very discordant reading, agree very well. But a stronger confirmation of 
the value of the readings is that taking the whole journey, the contours coincide 
fairly closely with (a) the few heights of Rohlfs’s 1874 journey of camps close to 
our camps; (6) the heights worked out by Dr. Ball from the aneroid readings of 
Shaw and Newbold on our 1927 journey to Merga and Selima (v. Sudan Notes 
and Records, vol. xi, 1928, pp. 141-8); (c) the general contours drawn on the 
latest Libyan Desert 1/1 M maps from control points known from the journeys 
of Dr. Ball and Prince Kemel el Din. 

The actual readings have been sent to the Director of Desert Surveys, Cairo, 
and Director of Surveys, Khartoum, for incorporation in the Egyptian 1/500,000 
and Sudanese 1/250,000 maps. They were worked out by Bagnold from mean 
sea-level pressures kindly furnished by Mr. Sutton, Director of the Egyptian 
Meteorological Section, by applying a suitable temperature correction found 
from the instruction book issued with the instruments. 

The most interesting and important heights above sea-level were as follows: 


Dalla Oasis (floor below well) .. 
Mean of two close groups of readings taken six xdays apett. No check available, 
but agrees with Dr. Ball’s static water contour. 
Sand Sea, 26° 9’ E., 27° 3’ N. . 
17 miles south-east of Rohlfs’s first camp north of ‘ ‘Sendheim, ” 'This camp he 
found to be 210 metres. 


Camp 6, Sand Sea, 26° 12’ E., 26° 38’ N. : 
30 miles east is a site of Rohlf’ s with his height of 264 m. 
Sand Sea, 26° 23’ E., 26° 6’ N. io 367 mm. 


Lies 34 miles west of Rohlfs’s track and helfwey in letioude between two 
points of his 322 and ” metres. 
Ammonite Scarp . 
The means of on dee diferent dupe well, ‘though readings 
themselves differ. Rohlfs’s camp, probably some 15 miles north-east, was 
368. 
Depression south-south-west of Dalla .. 
This was an unmapped depression, nearly 500 feet below ¢ our previous camp 
to south-west. 
Camp 11, Sand Sea, 26° 35’ E., 25° 32’ 
Conforms with Rohlfs’s route not far east. 
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From this point, the southern edge of the Sand Sea, the desert rose more 
sharply through Camp 12 (638), Camp 13 (682), 11 a.m. halt on 27/10/30 (740), 
to noon halt on same day (834) on an outlier of the Gilf Kebir. At ‘Uweinat and 
Kissu our heights were unreliable probably owing to jolting over rocks, but the 
aneroids seem to have calmed down on the flat desert en route to Selima, and 
although there was the moderate difference of 30 metres at Burg et Tiyur from 
1927 readings, the readings west of there accord with those known from Beadnell’s 
1928 journey farther north and Newbold and Shaw’s 1927 journey to the south, 

The only disappointment was the omission to take a reading in the floor of a 
grassed valley about 80 miles south-east of Kissu, which was a distinct depression. 
It was probably about 490 metres above sea-level, judging by Newbold’s route 
notes, which would mean a probable depth to water of 70 metres, so it is likely the 
green grass was from rain and not subsoil water. 

The readings at Selima Oasis were taken on four different day’ and five of the 
six are within a range of 10 metres. The mean is 246 metres. Newbold and 
Shaw’s readings in 1927 gave a result of 254 metres at a spot some hundreds of 
yards away, but on almost the same level floor. Dr. Ball estimated that height to 
be within 20 metres of the truth. It now looks to be closer. 

Tosum up, the readings show nowhere any surprising elevation or depression, 
except the basin south-west of Dalla, and they confirm usefully the conjectural 
prolongations of contours previously made. They accord with Rohlfs’s (1874), 
Beadnell (1928), and Newbold and Shaw (1927), and will enable fair contours 
to be drawn (a) between the Dalla Pottery Hill line and long. 26°; and (6) in the 
Northern Sudan between ‘Uweinat and Selima. 

Trigonometrical heights were taken with the theodolite at only two places. 
The highest peak of ‘Uweinat was taken from our camp at the foot of Kissu, and 
two results were obtained: 6213 feet and 6268 feet, according to determinations 
of the height of the camp. Dr. Ball’s height for ‘Uweinat is 6257. 

The height of Kissu was taken from the camp at the mouth of Karkur Murr, 
and the result was 5655 feet, which differs negligibly from Dr. Ball’s height of 
5661 feet; but as the horizontal distances were merely scaled from the map, 
these heights are not very reliable, and coincidences with those of Dr. Ball 
may be fortuitous. 


Meteorology 

Fahrenheit temperatures were read at all readings of the aneroids. Mini- 
mum temperatures were taken, but no maximum; but the readings between 
1.30 and 3 p.m. must approximate to the maximum shade temperatures which 
usually occur one or two hours after noon. Eighty readings were taken. The 
highest was 93° at 2 p.m. on October 25 on a dune top 60 miles west of Regenfeld, 
and the lowest on the night of the 2/3 November, 9 miles west of Burg et Tiyur. 
On the whole the temperatures were equable and the mean for the whole 
journey was 73° F. Only twice was go° exceeded, and only three times did the 
thermometer fall below 50°, the lowest being 42°. 

The behaviour of the wind was unexpected. From October 15 the north wind 
failed during the daytime and was replaced by a gentle breeze from the east 
veering to the south. By the 18th the north wind had ceased even at night, while 
the light south-easterly breeze continued during the day. On October 25 a 
strong hot wind suddenly blew from the south-south-east, and by midday almost 
reached a gale. The maximum temperature then probably reached 100°. This 
was south-west of Ammonite Hill. It was accompanied by low clouds to the west 
and fine sunsets. The normal north wind suddenly returned on the afternoon of 
the 26th. There were thin clouds on the top of ‘Uweinat. Rain runnels were 
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first noticed on the face of the desert 30 miles north-east of ‘Uweinat. The tem- 
perature dropped perceptibly at Gebel Kissu on November 1, and for the next four 
days did not touch 80° till Halfa was reached. We saw hardly any dew. Hair and 
blankets frequently crackled with electricity at night. 


APPENDIX III: 'THE KUFARA-EGYPT CARAVAN ROUTE 


D. NEWBOLD 


There is plenty of historical evidence for this or another East-West Libyan 
Desert route. Ibn el Faqih (early mediaeval ninth-century writer) describes a 
route from Dakhla to Gana (Janet in ‘Tunisia or Ghana on Niger). Rabbi 
Benjamin, of Tudela (1170 A.D.), confirms it as fifty days long. ‘Tuareg traditions 
are full of migrations across the Libyan Desert from the Nile to Air. 

As regards actual routes, one went from Kufara to Siwa, and was used by Tibbu 
raiders in fourteenth-fifteenth centuries or before (vide ‘Anonymous Histery of 
Siwa’). Wilkinson (1818) reports raids on Farafra by Blacks from west at this 
time. A Dakhla tradition recalls the filling up of wells by the Mamelukes about 
1770 somewhere west of Regenfeld to stop raids. 

In 1809 an Arab of Jalo, named Shehaymah, went on an exploration under 
orders of Sultan Sabun of Wadai and found an ancient route leading from Jebel 
en Nari, which may be ‘Uweinat, to Egypt. It is noteworthy that Shehaymah’s 
Bedayat guide had the same patronymic as the present Sheikh of ‘Uweinat, i.e. 
Rizzi. 

In 1904-5 ajourney was made from Abu Mungar to Kufara by an Arab caravan 
of thirty-eight camels in twelve days with no water till Hatiya well, about 30-40 
miles from Kufara. They found a solid plateau on the west side of the Sand Sea. 

When the Italians occupied Northern Cyrenaica, in 1914, the Kufarans pro- 
bably began to reopen direct communications with Egypt to avoid passing 
through Italian posts. Cyrenaica was then lost again by Italy and the oases of 
Jarabub, etc., not reoccupied till 1926, and probably caravans again used the 
direct Mungar road as they do now. The caravan tracks struck by us east and 
west of Ammonite Hill were quite fresh, probably not more than a month old. 
There were thirty-five camels, a donkey, and two men and a boy walking. Others 
probably riding. Tracks went on an axis of 45°. 

Although this route was known of before, it was first picked up in winter 
1922-3 east of Ammonite Hill by Colonel de Lancey Forth, who left a bottle with 
a note, but the next party crossing a few weeks later smashed it. It is likely to die 
now owing to the Italian occupation of Kufara. 


‘AIN EL KIYEH 


W. B. K. SHaw 


On the 1: 3 M map of the Anglo-Egyptian Sudan (Geog. Sect. Gen. Staff, 
No. 2692, 1928), and on various other recent maps, there is shown in approxi- 
mately lat. 19° 30’ N., long. 25° 30’ E. the well or oasis of ‘Ain el Kiyeh, sometimes 
marked with a query. This place-name appears to have crept into the maps 
owing to a series of cumulative errors which are given below. 

The traveller Caillaud, in his ‘Carte de "Egypte et de la Nubie,’ Paris 1827, 
marks ‘‘Ain el Eguy”’ on the Darb el Arba‘in between Bir Natrun and Selima 
on the site of the existing well of Lagia, to which he was in fact referring. The 
name was repeated by other cartographers in this siting, e.g. in Arrowsmith’s 
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map of Nubia and Abyssinia, 1832. Miani, in his “Carte Nouvelle du Bassin du 
Nil,’ Paris 1857, was the first to show both ‘‘Leghea”’ and ‘‘Ain el Kiyeh,”’ the 
former in approximately its correct position (i.e. that of the present Lagia of the 
1:3 Mmap No. 2692), the latter west-south-west of ‘‘Leghea,”’ in lat. 19° 40’ N., 
long. 24° 55’ E. But Miani wrongly shows the Darb el Arba‘in as running from 
Zagaoay (Bir Natrun) via ‘Ain el Kiyeh to Selymah (Selima), leaving ‘‘Leghea” 
off the road to the east. This seems to establish the connection between Miani’s 
“Ain el Kiyeh” and Caillaud’s “Ain el Eguy”’ (Lagia), which actually is on the 
Darb el Arba‘in. Later cartographers moved the Darb el Arba‘in back eastwards 
to its correct course from Bir Natrun through Lagia to Selima, but retained 
Miani’s ‘Ain el Kiyeh, cf. the article on ‘““Geographical Knowledge in Inner 
Africa,” in Petermanns Mitteilungen, Erginzungsheft 7, 8, 10, and 11, for 1863, 
which shows on the accompanying map “Ain el Kiyeh, after Miani” in the 
westerly position. 

‘Two other reasons influenced cartographers to place ‘Ain el Kiyeh in this area. 
First, it could conveniently be identified with the “‘Lacus Chelonides”’ of 
Ptolemy which earlier map-makers had placed here, e.g. D’Anville. Second, it 
was a suitable stopping-place on the reported caravan route from Selima to Wara 
(lat. 14° 10’ N., long. 20° 30’ E.), see the French 1 : 2 M sheet 21, SGA 1899. 
This existence of this route is itself doubtful. 

The above remarks on the name ‘Ain el Kiyeh do not affect the probable 
existence of the well Bir Bidi, 30-40 miles north of Merga, for the discovery of 
which in 1904 we have fairly reliable evidence,see G.¥., 1928, p. 551. Attention 
has already been drawn to this mistake over ‘Ain el Kiyeh by Dr. Paul Borchardt 
in his article ‘“Neue Erkundungen .. .”’ in Mitteilungen aus den deutschen 
Schutzgebieten, 1916, vol. 29, p. 34. The same writer, in Mitteilungen, etc., 
Heft 7/8/9, 1930, deals with the maps of the country north and north-east of 
Tibesti. He shows how errors like that of ‘Ain el Kiyeh have been introduced 
into the maps owing to a succession of cartographers copying one another’s 
mistakes and misprints instead of referring to the original articles by the explorers 
concerned. Unintelligent interpretation of the reports of Horneman, Lyons, 
Fresnel, Barth, Burckhardt, and others has resulted in places actually identical, 
though mentioned by them under slightly varying names, being shown on the 
maps in two different positions. The authority for some of the places between 
Tibesti and Kufara (e.g. Mella and Hossonou on the French 1 M sheet “‘Puits 
Sarra,” SGA 1926) is still obscure. 


APPENDIX IV: BOTANICAL NOTES 
W. B. K. SHaw 


The botanical specimens collected during the journey were sent to the Royal 
Botanic Gardens at Kew for determination. An article dealing with them will 
be found in the Bulletin of Miscellaneous Information, No. 4, 1931, Royal Botanic 
Gardens, Kew, p. 161, XXV.—The Flora of the Libyan Desert. It is on the 
above-mentioned article and on notes made during the journey that the follow- 
ing remarks are based. 

Broadly speaking, the country traversed consists of immense tracts of arid 
desert where sand dunes alternate with flat featureless, sandy wastes or undulat- 
ing stony plains dotted with low rocky hills. The vegetation of the oases, "Uweinat 
excepted, depends upon artesian water from the underlying sandstones; that of 
the desert upon occasional rainstorms. 

On the bare limestone plateau between Bahariya and Dalla (‘Ain Iddaila) were 
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a few small groups of dwarf plants, Salsola tetrandra Forsk. and Cleome arabica 
Linn. 

At Dalla the vegetation is concentrated on the low sandy hill at the top of which 
the spring emerges. Here were a few date palms, Tamarix mannifera Ehrenb.; a 
willow, Salix Safsaf Forsk.; a reed, Phragmites communis Trin., which is one of 
the main constituents of the marsh types of vegetation in the northern part of the 
continent; and Alhagi Maurorum Medic., a desert plant of wide distribution. 

In the Sand Sea to the west and south-west of Dalla two species of Ephedra 
were collected, E. alata var. Decaisnei Stapf and E. alte., both growing qs isolated 
plants in pure sand. 

When turning towards Ammonite Hill we struck the Kufara-Abu Mungar 
camel track which in places over the broad whale-back dunes was clearly marked 
by the shrivelled remains of plants. These were too fragmentary to be worth 
collecting, but were perhaps some species of Aristida. It was an interesting find 
to which there appear to be two possible explanations. Either the seeds fell in the 
camel dung and germinated, though on journeys in these deserts camels are 
usually fed on dates—we found here droppings with date stones embedded in 
them; or else the ‘“‘mulch”’ created by the moving of the surface sand under the 
animals’ feet enabled the seeds which possibly lie dormant in the sand over a 
period of years to take full advantage of an occasional shower of rain or of dew. A 
rainstorm will bring up patches of vegetation from seed in the most unlikely parts 
of the Libyan Desert. I have often noticed in the Sudan that the vegetation along 
the edges of sandy paths remained green longer than that a few yards away from 
them. 

At ‘Uweinat the vegetation is to be found chiefly in the “karkurs” or wadis, 
which are eroded back into the mountain mass and run out on to the surrounding 
plain. The tree species are Acacia flava Schweinf. (A. Ehrenbergiana Hayne), 
and Acacia tortilis Hayne. Near the eastern well are a few stunted date palms. Of 
grasses Panicum turgidum Forsk. is the most common, other species collected 
were Pulicaria crispa Bth. and Hook., Cleome droserifolia Del., a very distinct 
desert type of this genus, Pergularia tomentosa Linn., Aerva tomentosa var. Bovei 
C.B.Cl., and Heliotropium undulatum Vahl. A. flava is to be found at Merga and 
Bir Natrun, though not at Selima. Panicum turgidum, Pulicaria crispa, Morettia 
Philaeana DC. (found at Kissu), Aerva tomentosa and Cornulaca monocantha 
Del. (from near Dalla) are all found in the southern part of the Libyan Desert 
(see Sudan Notes and Records, vol. vii, No. 1, pp. 48, 87, and vol. xi, p. 157). As 
stated elsewhere, the vegetation of ‘Uweinat proves to be of an African and not 
Mediterranean or montane type. 

In the depression east-south-east of Kissu, mentioned by Bagnold on p. 30, 
we collected Fagonia Bruguieri DC. and Aristida acutiflora 'Trin. and Rupr. 
From here no more vegetation was seen until reaching Selima, where are date 
and dom palms, tamarix, etc. (see S. N. and R., vol. ix, p. 40, and vol. xi, 
p. 159). The vegetation of the large oases visited, Bahariya and Kharga, has 
been fully described in other works. 
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PROBLEMS OF THE EARTH’S CRUST: A discussion in 
Section E (Geography) of the British Association on 28 September 1931 
in the Hall of the Society. Continued from the Fournal for November 


A the opening of the Afternoon Meeting the President, Sir Halford 
Mackinder, called upon Mr. Hinks to resume the discussion. 

Mr. Hinks: Dr. Simpson follows Wegener in proposing to consider the 
Earth as still effectively a rotating liquid, and Wegener appealed to a statement 
made to this Association by Kelvin fifty-five years ago. That was long before 
the discovery of the true variation of latitude by Chandler. In this very small 
real variation of latitude, that is, movement of the axis of rotation in the figure, 
there is a period of fourteen months. I think I am right in believing that this 
term shows that the Earth is elastic, not liquid. And Dr. Jeffreys has given 
simpler reasons against treating it as liquid. Dr. Simpson cannot then maintain 
that it is immaterial whether continental drift should be attributed to skin 
movements or to deep-seated. 

To explain in particular Dr. Vening Meinesz’s long strip of negative 
anomalies in the Netherlands Indies Holmes invokes two opposing subcrustal 
currents which approach the strip and turn down beneath it, compressing and 
exerting a downward drag. This idea of currents that can exert a drag upon the 
crust above is evidently going to be used extensively, and it seems important to 
visualize the process. Such currents must have at most an extremely small 
velocity: may one compare them to the currents that redistribute the material 
in a block of optical glass in the process of annealing ? The block is kept for weeks 
at a temperature much below melting-point, during which time inequalities of 
density are averaged out. Currents of a sort must be flowing, but is it possible 
that they can produce any drag upon the supports? Currents are generally 
effective in proportion to some rather high power of the velocity. Is it con- 
ceivable that there can be subcrustal currents so intense, so uniformly directed, 
and so continuous in action, that they could produce the drag required to 
maintain Meinesz’s long belt of negative anomalies against the forces trying to 
compensate them? 


Dr. ViLapimir J. Novak (Praha): It is a great honour for me to be called on 
to speak in this interesting and important discussion. On the other hand, I am 
afraid that for several reasons I am little fit to do so. The first is my bad English; 
another that I am no geophysist, nor a geologist, nor a meteorologist, being 
simply a geographer. Perhaps the fact of the subject being introduced in the 
Geographical Section gives me some right to speak here. 

I have occupied myself for several years with the question of past climates, 
and it is from this point of view that I look at the Wegener theory; for it is only 
this part of the discussion I can consider. I would like to express my hearty 
concurrence with what Dr. Simpson has said here this morning: that is, that 
there seems hardly to be a way of explaining the climatological conditions of 
some geological epochs without taking refuge in the drift of the continents and 
shifting of the poles. The late Professor Wegener stated in the last edition of 
his book on the origin of oceans and continents that the extension of the Permian 
glaciation was one of the strongest supports of his theory, and I cannot but be 
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of the same opinion. If I understand rightly the literature on the subject and 
also what has been said here this morning, there is more than one grave 
objection to the Wegener theory from the view-point of geophysics; but there 
appears to be no utter impossibility of it. Of course the way in which it has 
been worked out (in respect of geological climates) by Wegener and Képpen 
in their book of the year 1924 is almost certainly wrong in important parts. I 
would only point to one instance mentioned in the recent book of Kerner- 
Marilaun, ‘Die Palioklimatologie.’? Kerner is justly emphatic on the utter 
improbability of the suggestions of Képpen and Wegener, which would involve 
the poles moving very quickly in the recent geological periods (Pliocene and 
Pleistocene), while in the older they proceeded on their way at a comparatively 
small speed. ‘To my mind Professor Klute stated conclusively the insuperable 
objections to accepting a position of the poles differing from the present, during 
the last (Wiirmian) ice-age. 

But there is no question of the details, only of the general idea of the Wegener 
hypothesis, and there, I think, the case at present can only be “‘Not proven.” 
It may serve as a working hypothesis, as a stimulating idea that will help pro- 
gress in different branches of science. 

May I ask those present who can speak with authority on the subject, what 
is their opinion about the changes of longitudes between Europe, Greenland, 
and America, which Wegener claimed as a strong proof of his hypothesis? The 
opinions as to their reality are so conflicting that one cannot come to a definite 
conclusion.* 


Dr. Morey Davis said that he could only touch on some scattered points 
in a rather tangled network of evidence. On the question of Professor Holmes’s 
convection currents, he understood that such currents would be welcome 
to physicists as an explanation of the variation in Earth-magnetism. He 
was inclined to agree with Mr. Hinks that the term “‘isostasy” might well be 
dropped, at least in the substantive form; but used adjectivally, such terms as 
“isostatic equilibrium,” “isostatic compensation,” etc., seemed useful and not 
ambiguous. On the question of continental drift, it must be remembered that 
Wegener’s original theory postulated a primary east-to-west drift, while the 
Swiss school had transformed it into a south-to-north movement. The 
evidence of the distribution, past and present, of faunas, terrestrial and marine, 
was rather bewildering, and could not be claimed as giving a decisive voice in 
favour of any theory. Mr. Hinks had referred to the coincidence of Meinesz’s 
line of negative anomalies with Wallace’s line, but the remarkable thing about 
the latter is that, while a definite boundary for mammals and birds, it is entirely 
ignored by land and freshwater mollusca (excepting only the Clausiliidae). 


Professor WERENSKIOLD (Oslo): Except in the outermost thin shell, the 
material of the interior of the Earth must be arranged according to the laws of 


*On this question there seems at present little to add to the careful discussion by 
Col. Sir Charles Close (G.¥., 1924, vol. 63, p. 147), who concluded that the geodetic 
evidence for a westerly drift of Greenland was indecisive, and must remain so until 
after a suitable interval of time new determinations of longitude could be compared 
with the first determinations of precision, made by Lt.-Col. Jensen of the Danish 
Geodetic Service at Godthaab in 1922.—Eb. 
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hydrostatic equilibrium: a surface of equal pressure must also be a surface of 
equal gravity potential. Only in the outer thin skin the rigidity of the rock is 
capable to sustain the horizontal pressure gradients and stresses occasioned by 
an unhomogeneous distribution of matter in the same levels. It is clear that 
mountains are lighter than plains or ocean depths, and that some kind of 
equilibrium must be maintained; but from the measuremert of the intensity 
of gravity alone on the surface, no mathematics can find out the true distribu- 
tion of matter. It would be of some help if the vertical variation of gravity 
could be measured at all stations also. 

If, according to Airy’s hypothesis, the lighter masses are submerged in a 
homogeneous, heavy stuff, a level of equal potential passing below all the 
mountain “roots”? must also be a surface of equal pressure, that is, a level of 
complete isostatic compensation. Then the same holds true of all lower level 
surfaces. 

From geological and morphological evidence it seems to be established that 
some readjustment is taking place when equilibrium is being disturbed by 
erosion and deposition, glaciation or melting. Mountain blocks will rise as 
matter is being carried away from them, and the surrounding lowlands or sea- 
bottoms will be lowered; accordingly, some currents of compensation must 
exist along the margins of the blocks, from the low, heavy ones towards the 
high, light mountains ; that is, where active erosion is in progress. Along desert 
coasts or insular chains it is otherwise. 

At what level can these currents exist? The temperature rises towards the 
interior, the melting-point also—or, rather, the point of weakening. At some 
level the two curves may intersect—here would be found the depth of com- 
pensation. It is not necessary that the roots of the mountains reach down to 
this level; but deeper they cannot be. The compensation currents must be 
extremely slow. 

As to the question of greater systems of convection currents, due to the 
cooling of the Earth, these can only exist in a medium where density depends 
upon temperature and pressure alone, and where the state is very nearly 
adiabatic. The matter must be homogeneous for a great depth. Such a dis- 
tribution is possible but not probable; all evidence shows that the heavier 
matter is concentrated in the interior, and that the substance is arranged as in 
a fluid consisting of layers of different density ; it is difficult to believe that the 
dunite shell, for instance, should show no difference in composition for depths 
necessary to form such great circulation systems as have been supposed to 
cause the drift of the continents. However, did such currents exist, they would 
be able to carry the continents with them, even if they were ever so slow. 


Mr. H. E. Forrest (Shrewsbury) said that in March he gave an address to 
the Linnean Society on the Comparative Fauna and Flora of Britain and 
North America. He found that a large number of species are identical in both 
countries. From this it is inferred that there was in Miocene times a land con- 
nection between them. That there was such a connection in the north by way 
of the Faeroes, Iceland, and Greenland is generally accepted. But the speaker 
found that there must have also been land in temperate latitudes connecting 
Europe with America. For example, the beaver inhabits only the central plains 


Ne 


PROBLEMS OF THE EARTH’S CRUST 539 


of Europe and America: it never existed in northern latitudes and cannot 
possibly have got across by a northern land bridge. It seems evident that in 
Miocene times the North Atlantic did not exist. In its place was an Atlantean 
continent—the northern half a great range of mountains; the southern half a 
plain with great freshwater lakes and marshes. The beaver inhabited the 
Atlantean Plain and extended its range east and west to the regions where it 
still lingers. Many similar instances might be given. 

That the bed of the Atlantic has gradually sunk at least 8000 feet is proved 
by two indisputable facts. 

1. The bed of the Atlantic from the latitude of Greenland to that of Spain 
is strewn with littoral shells such as turritella, which only live in shallow 
coastal waters. 

2. The Bermudas are the only coral islands in the Atlantic. They rise like 
a pillar from an enormous depth—over 2000 fathoms. The base may be a 
volcanic cone, but, as the reef-building corals cannot live at a greater depth 
than 40 fathoms, this base must have been above, or close to, the surface at 
first. The subsidence was so slow and gradual that the coral polyps were able 
to keep pace with it. 

The Bermudas therefore afford a most valuable time gauge by means of 
which the age of the Atlantic basin may be estimated. Professor Cook estimates 
that off New York the bed of the Atlantic is sinking at the rate of 2 feet in a 
century. At this rate the pillar-like Bermudas (12,000 feet high) might have 
been built up in 6000 years—probably too low an estimate. 

The above facts absolutely controvert Wegener’s theory of “continental 
drift.” If Europe and America drifted apart the sea between would be deep 
from the first; but it was not. It was land or very shallow water at first, and 
only deepened very gradually. 


Dr. Scorr Extiorr: Wallace’s line does separate as neatly as one could 
expect two different faunas—that is, of birds and mammals. But molluscs and 
other more ancient types, as well as plants, colonized both Australia and the 
Pacific Islands at a time when there were few birds and fewer mammalia. In 
the South American region Dr. Von Thering has pointed out three parts 
which contradict the attractive theory of Wegener. 

According to Wegener’s assumptions regarding the migrations of the position 
of the South Pole, there should have been a severe glacial climate during the 
Eocene, and a mild warm temperate one during the later Pleistocene of 
Patagonia. In reality a warm temperate flora flourished in the lower Eocene, 
whilst the Pleistocene endured an ice-age of exceptional severity. 

As South America in the Eocene period extended far to the east of its present 
position, including Fernando Noronha and the Falkland Islands, its outline 
did not correspond to or fit in with that of the African continent at that time. 
According to Wegener there should surely be a marked affinity between the 
floras of the southern ends of America and of Africa. I have botanized in both 
these places, and I do not believe that there are any two floras in the world 
which are quite so unlike one another. 


Dr. S. W. Wootpripce said that the admirable rules of the game, as enunci- 
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ated by Mr. Hinks, should be observed by both mathematicians and students 
of the observational sciences. In the speaker’s view more trouble arose through 
the ignorance of mathematicians and geodesists of the simple facts of rock 
attitude and structure than through the mathematical shortcomings of geo- 
logists. Geologists described structural features for which in the present state 
of knowledge they could not account. The onus of explanation was on other 
shoulders. Meanwhile they could not consent to refrain from suggesting 
possible mechanisms and forces because mathematicians, with notoriously 
imperfect data, deemed them quantitatively inadequate. Geologists had lost 
any undue respect for mathematical methods since the woeful collapse of the 
case, so dogmatically stated, for a severely limited ‘‘age of the Earth.” 

Another salutary warning which had direct relevance to the topics of the 
discussion was afforded by the development of ideas on mountain building. 
As pointed out by van der Gracht the first claims for recumbent nappe struc- 
tures in the Alps were received with general incredulity, and it was stated that 
they were mechanically impossible. Now that the labours of Alpine geologists 
have established the facts beyond cavil and similar structures are known from 
other regions, the mechanical enigma still remains unsolved. It is however 
clearly absurd to say that actual structures which can be photographed and 
measured are impossible because we cannot as yet fully account for them. 

The moral of the mountain-building controversy might well be applied to 
the present position in regard to continental drift and isostasy. It was well to 
emphasize strongly that the concept of continental drift did not stand or fall 
by Wegener’s presentation of the case, nor was it of much service to score 
dialectical points at the expense of the many undoubted mistakes of detail 
which he made. Most geologists of the younger generation were convinced 
that continental drift had occurred though not necessarily in the time and 
manner pictured by Wegener. The facts of structural geology and plant and 
animal geography indicated the existence of land connections between areas 
now widely separated. Since isostasy flatly precluded the assumption of the 
foundering of land bridges save under extremely special and wholly unlikely 
conditions, some sort of continental drift was needed. We have, it is true, the 
statement of Professor J. W. Gregory that “‘if isostasy be inconsistent with the 
subsidence of ocean floors so much the worse for that kind of isostasy”’; but 
few would support this attitude. 

As regards the relative merits of the Hayford-Bowie and the Airy variants 
of isostasy, it might be well to recall the conclusion of Dr. J. W. Evans that the 
idea of a level of compensation corresponded “‘to no important reality of 
nature.” Geology made it perfectly clear that the geodesist was dealing not 
with columns of equal depth and different densities, but of approximately 
equal density and varying depth. The former assumption was a pure 
abstraction which flagrantly ignored the facts of geology and whose only 
merit lay in facilitating calculation. Even from the point of view of calculation 
Heiskanen’s results showed that the Airy concept afforded better results 
in practice. Further, the relation proved by Kossmatt and Lissner between 
the value of g9—yy and the form of the Alpine range as shown on the map 
give a clear and consistent picture of mountain roots as originally conceived 
by Airy. 
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Professor ARTHUR Hogs: I am glad to find that Dr. Poole agrees with me 
that a serious objection to the thermal contraction hypothesis is its postulate 
of 2 nearly complete upward concentration of the radioactive elements. Dr. 
Jeffreys however says he cannot understand this objection, since I have always 
advocated a certain amount of upward concentration. The evidence for the 
latter however is also the evidence against the upward concentration being 
complete. If we start with an average earth-magma in which crystallization 
is proceeding, the radioactive elements will distribute themse!ves in certain 
proportions between the liquid and crystal phases. What the contraction 
hypothesis requires is that practically no radioactive matter should go into 
the early formed crystals. Let us look at the facts. The first-formed crystals 
from basaltic magma with U=2-2x10 8 gm./gm. consist of olivine with 
U=o-7 in the same units. The figures given here and below are averages, the 
range in every case being small. The peridotites formed by the accumulation 
of the early crystals from basaltic magma have U=1°5. Similarly for the 
Finland granites. Refusion has certainly brought about upward concentration, 
but only to the extent of separating an initial average U=4-4 into 6-2 above 
and 2°4 below. In widely different materials like stony and iron meteorites the 
uranium contents are 1-7 and 0:07 respectively, the partition-ratio being about 
25 to 1. This represents the “cleanest” separation known (apart, of course, from 
the local crystallization of uranium minerals), but the ratio is far from approach- 
ing the 100,000 or 1,000,000 to 1 required by the contraction hypothesis. 

It is only fair however to point out that the convection hypothesis has to face 
what is qualitatively the same difficulty. I have already shown that if the sub- 
stratum had only 1/700 of the radioactivity of basalt, the heat generated 
within the substratum would not be able to escape without some form of 
continental drift. A greater amount of radioactivity would imply an embarrass- 
ing amount of internal heat. Roughly, the convection hypothesis requires 
that the substratum should carry only 1/100 to 1/1000 of the radioactive 
matter to be expected on the evidence of investigated materials, whereas for 
the contraction hypothesis even this amount would be a thousand times or so 
too high. It would seem, indeed, that the substratum cannot be a crystal 
aggregate formed from a cooling magma with basaltic material representing 
the residual fluid, for if it were, its radioactivity would be near that of peridotites 
or stony meteorites, a condition that in the light of our present knowledge is 
quite impossible. As a possible way out of this difficulty I would suggest that 
the outer concentration of the radioactive elements may be a consequence 
of the separation not of crystal phases from liquid, but of liquid phases 
from gas. 

If ever there was a time when liquid drops of olivine were separating from 
the gaseous earth, it is not unreasonable to suppose that only a trace of radio- 
active matter would go into the liquid phase, since uranium, thorium, and 
potassium all have easily volatile compounds. The boiling-point of olivine or 
its constituent oxides must be well over 2000° C., whereas uranium fluoride, 
for example, sublimes at 56° C. Thus from the start the liquid interior of the 
Earth may have been very poor in the radioactive elements. Whether in such 
a case the partition-ratio between interior and crust would be nearer 1000 to 1 
than 1,000,000 to 1 must remain for the present a matter of opinion guided by 
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geochemical probabilities. My own opinion is that the distribution of radio- 
active matter required by the contraction hypothesis is farther removed from 
these probabilities than that required by the convection hypothesis. 

The attempt made by Dr. Jeffreys to meet the difficulty about the distribu- 
tion in time of mountain-building periods is highly ingenious and must not in 
future be overlooked. If valid, it would undoubtedly make the intervals more 
nearly equal, but it could not very well make them decrease through geological 
time. Moreover I have grave doubts as to its validity. I should hesitate to 
accept the assumption that the increase of melting-point with pressure con- 
tinues to depths of thousands of kilometres. It may die out within a hundred 
or so, but the matter is too technical for discussion here. 

I cannot agree with Professor Gregory when he claims that his recent 
Presidential Addresses to the Geological Society showed that continental drift 
has not taken place. The climatic evidence on which Dr. Simpson and I mainly 
rely was not dealt with, nor has it yet been satisfactorily discussed by any of the 
opponents of the idea of continental drift. Dr. Simpson has put the case very 
cogently in his final paragraph. If an effective reply be possible his statement 
should stimulate the opposition to make it. The fact that the climate of a 
region like Alaska seems to have been cold over a long range of geological time 
does not contradict the Gondwanaland evidence of drift, because the northerly 
drift of the whole crust would carry such a region across or around the neigh- 
bourhood of the North Pole from one hemisphere to the other, so that it would 
never be far from the polar circle during the periods under discussion. In 
conclusion, I should like to join forces with Professor Gregory in protesting 
against such misleading statements as “the transfer of masses of North Africa 
to the middle of Switzerland.” As I have already written in the pages of this 
Fournal, ‘it is only common sense that the term ‘Africa,’ which denotes a well- 
defined geographical area, should not be used simultaneously to mean both 
Africa and Africa plus a hypothetical northern border which may or may not 
have formerly existed.” 


Sir HaLForp Mackinper: As no one else wishes to speak, our discussion 
has come toitsend. Are there any broad results on which we are agreed? Will 
you allow a mere geographer to sum up what he has learnt from this debate? 
I can see only two opinions which have not been challenged. The first is that 
which Airy put forward in the middle of last century, that the weight of the 
mountains is compensated by the relative lightness of the material in their 
roots. The second was discussed late last century by Dutton; it is that denuda- 
tion of the mountains and re-deposit at lower levels disturb this compensation 
and lead to readjustments of structure, although such readjustments may 
within limits be delayed locally by the strength and resistance of the rocks. 
That there are in fact maladjustments is shown by the observed anomalies in 
the direction and intensity of gravity. But this particular cause of disturbance 
—denudation and re-deposit—is in its nature secondary, however great its 
cumulative effect, because heights must have existed before denudation could 
get to work on them. What then are the primary causes of mountain building? 
The old view was that mountains are due to the shrinkage of the Earth owing 
to cooling. Some mathematical physicists, having radioactivity in mind, 


W 
sl 
h 
st 
is 
it 
| 
0 
a 
0 
a 
c 


PROBLEMS OF THE EARTH’S CRUST 543 


would apparently now go the length of denying the very existence of such 
shrinkage, and all would set limits to its amount. Some geologists, on the other 
hand, having in view the observed vastness of rock shearing in mountain 
structure, would demand more shrinkage than even the most liberal of the 
phy sicists would concede to them. The more moderate view is that shrinkage 
is a contributory cause. But unless it is the sole cause, we must tiated go 
in search of other causes. 

At this point we embark on a sea of cross waves of opinion and doubt. There 
are however certain working hypotheses which may serve to guide the balanced 
operation of further observation and mathematical criticism. We start with 
the established astronomical fact that, apart from very minor oscillation, the 
axis of the Earth has always been inclined at the same angle to the plane of its 
orbit. Some geologists, taking into account evidences of change of climate, 
both in high and low latitudes, demand a wandering pole, and since the 
astronomers maintain the fixity of direction of the Earth’s axis, such geologists 
can only be satisfied by a wandering of the lands relatively to the pole. This 
wandering might be a shifting of the whole skin of the Earth or it might consist 
of differential land movements, the so-called drifting of the continents. Both 
these phenomena would be very difficult to prove by direct evidence, and in 
fact neither has been proved, unless we accept the geological demand as proof. 
Meanwhile the mathematicians can see no force capable of shifting the skin 
round, and only small forces tending to move the continents through the 
magma. Faced with a demand for forces adequate to raise mountain ranges 
by squeezing, and for movements adequate to trail away festoons of islands 
behind, some have propounded a hypothesis of convection currents slowly 
welling up in the sub-stratum below the crust, and carrying the lands upon 
their backs by friction as they roll over before descending. According to the 
“drifting” theory it would appear that the island festoons east of Asia are being 
left behind; but according to the “convection” theory they are forging ahead. 
Mr. Lake, in a recent paper before the Royal Geographical Society, put 
forward a theory that the island festoons are due to the underthrusting of the 
ocean floor, and it is curious that his view has not been mentioned in this 
discussion. 

There remains the theory of the foundering of the oceans. In our debate 
to-day this has been referred to chiefly by the naturalists in regard to the dis- 
tribution of animals and plants, and no attempt has been made to deal with it 
from a physical and mathematical point of view. If it be correct, then it would 
appear likely that the bed of ocean as compared with the land would not present 
as a whole such a contrast of rock density as is postulated by the theory of the 
drifting of the continents. One speaker desired that we should undertake a 
boring operation in the bed of the ocean, but during the luncheon hour 
Professor Gregory suggested to me that this matter might be more cheaply 
settled by earthquake observations. 

There for the time being we stand. It is evident that in recent years there 
has been a great advance both in observational and mathematical methods as 
applied to this great problem. For the time being speculation has gone well 
ahead of ascertained facts. The statement that gravity survey has as yet been 
applied to only 34 per cent. of the Earth’s surface is a measure of our deficit 
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on the observational side of the account. To make this good is a great task 
with a markedly geographical aspect. 

Mr. Hinks, in opening, spoke of warfare along our scientific frontiers. 
‘To-day at any rate, despite some plain speaking, I think we may claim to have 
taught even Geneva a lesson in the peaceful non-settlement of disputes. 


THE PARIS CONGRESS OF THE INTERNATIONAL 
GEOGRAPHICAL UNION 


NE of the principal functions of the International Geographical Union 

is to organize International Geographical Congresses, which at Cambridge 
in 1928 and at Paris in September last were held contemporaneously with 
or, more strictly, within the limits of date assigned to the Assembly of the 
Union. Attendance at the latter is limited in theory if not altogether in fact 
to Delegates appointed by the National Committees; membership of the 
Congress is widely open to members of recognized Societies, Institutes, 
Faculties of Geography in the Universities, and the like. A General Assembly 
of the Union precedes and follows the meeting of the Congress. The admini- 
stration of the Union and of its funds is in the hands of the Bureau of the 
Union, consisting of the President, the First and five other Vice-Presidents, 
and the General Secretary. Its scientific work is entrusted to more or less 
permanent Commissions, which prepare reports, that are however rendered 
not to the Assembly of the Union but to the Congress ; and resolutions advocat- 
ing or imposing activities on the Union originate in the Sections of the Congress, 
are reported to the General Meeting of the Congress and thence to the second 
General Assembly of the Union, which receives and adopts them without any 
discussion. An important duty of the Union is to consider invitations for the 
place of the next meeting and to decide which invitation shall be accepted. 
The invitations are notified at the first Assembly and the decision is to be taken 
at the second. But meanwhile the Congress has been informed of the invitation 
which the Bureau proposes shall be accepted, the announcement has been 
received with acclamation, and the decision is thus effectively taken out of the 
hands of the Union. All this, at least, is what happened in Paris, and it would 
seem that there is some need to distinguish more clearly between the functions 
of the Union and of the accompanying Congress. The question is submitted 
to those who are interested in constitutional procedure. 

Formally it is the duty of the Union to organize the Congress, but in practice 
the greater part of the work is necessarily done by a local committee which has 
a General Secretary distinct from the General Secretary of the Union. At 
Paris the organization was in the capable hands of Professor De Martonne, and 
members of the Congress will be unanimous in acknowledging the general 
excellence of the arrangements and in particular the success of the method by 
which he ensured that there should be some coherence in the programmes of 
the Sections. The preliminary circular issued at the end of 1930 set out a list 
of twenty-five “Questions 4 l’ordre du jour” on which contributions and dis- 
cussion were invited. This schedule served not only to produce contributions 
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upon preordained topics but ensured that they were taken in a logical order 
and that any casual communications to the Section were relegated to the end. 
The method worked admirably in most of the sections, though it did indeed 
produce a block of thirty-nine papers on “L’habitat rural” which must have 
proved a heavy programme for one day’s work of Section IV. 

The British Delegation to the Assembly of the Union was unhappily 
weakened by the inability of Colonel Sir Henry Lyons (Chairman of the 
National Committee of Geography), of our President, Admiral Sir William 
Goodenough, and of Colonel Sir Charles Close (the first General Secretary 
of the Union) to attend the meeting in Paris. In the absence of the first, 
Brigadier Winterbotham was nominated by H.M. Government to be chief of 
the British representatives, and was elected a Vice-President of the Union. 
The definitive list of Members of the Congress shows 101 from Great Britain. 
Not all were present ; but it is satisfactory to record that the number of British 
present was considerably greater than that of any other nation, excepting, 
naturally, the French. 

It was agreed at Cambridge that the President of the Union should hold 
office for one period, and should not be eligible for immediate re-election. 
General Bourgeois therefore, after presiding at Paris with the distinguished 
ability and charm which two or more generations of geographers have appre- 
ciated, relinquished his office to Dr. Isaiah Bowman, but remains as First 
Vice-President. The General Secretary is not required to retire: on the 
contrary, it is to the advantage of the Union that he shall serve for several 
terms. But the Cavaliere De Filippi found it impossible to accept re-election, 
and his duties have passed into the effective care of Frofessor De Martonne. 
To the great satisfaction of the Union and the Congress Professor Romer was 
empowered by his Government to repeat the invitation to Warszawa which 
had been offered at Cambridge; and this invitation was accepted for 1934 with 
acclamation. 


The abstracts of many papers were already collected in a volume which was 
available at the beginning of the Congress, and many more appeared during 
the meeting. A daily journal gave the programme of each section, and some 
sections attempted to keep to a published time-table. In Section I the speakers 
were so self-sacrificing that the proceedings were generally in advance of the 
table. 

There is no need to anticipate the Report of the Congress by any attempt to 
give in detail the proceedings of the Sections. It will be sufficient to mention a 
few of the principal topics. In Section I devoted to Topography and Carto- 
graphy there were important communications on the representation of relief, 
and especially of the rock drawing, in which so high a standard is now required 
by Alpinists. The Service Géographique de l’Armée and the Swiss Federal 
Surveys presented valuable specimens of different styles, to which all students 
of the subject will do well to refer. The French have used stereo-photographs 
from ground stations plotted on the Von Orel machine, and laid stress on the 
necessity of sending the results into the field to be revised by a skilful rock 
topographer, since they found that the characteristic faces and angles had 
become rounded off and obliterated in the plotting. The Swiss seem to consider 
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that they have by long practice overcome this difficulty, which they experienced 
at first, but nevertheless they make a practice of sending out the plots into the 
field for a final touching up. There was in the Section a good deal of discussion 
on the use of layer-colouring, based to some extent upon what many would 
consider doubtful analogies from what is known as the spectre psychologique. 

It was interesting to hear arguments for the re-introduction of the old 
Austrian habit of colouring valley floors in a shade of greenish grey not related 
to the general colour scheme. Among the maps presented to the Section were 
several sheets of the special Roman Empire edition of the International Map, 
the new Ordnance Survey 1-inch sheet of Plymouth, and the maps illustrating 
the Duke of the Abruzzi’s recent expedition to the source of the Webi Shebeli. 
An interesting series of photographs taken on the recent Arctic cruise of the 
Graf Zeppelin was shown one morning in the Section, and members par- 
ticularly interested in methods of reproduction had the advantage of a visit to 
the Service Géographique de l’Armée in the Rue de Grenelle and to their 
Laboratoire d’Optique in the magnificent attics of the Invalides. 


Section II, dealing with Physical Geography, was perhaps the busiest of the 
Congress, meeting each morning and on two afternoons. This was partly due 
to the great number of contributions to be dealt with—almost twice as many 
were offered in Physical as in Human Geography—but largely also to the active 
and valuable discussions. Of fifty-five papers on morphological questions a 
large proportion were regional studies of erosion history and former planation 
in parts of France. The United States contributed some half-dozen papers, 
and England two. 

To facilitate the work of the section the topics were restricted to a programme 
of nine definite questions. Discussion on oceanographical and geophysical 
problems being ruled out, it was possible to treat a number of questions 
dealing with land forms and Earth sculpture, ranging from karstic phenomena, 
dunes, and tropical erosion, to the vexed questions of denudation chronology. 
In addition a small body of climatologists spent a morning discussing local 
climates and the problem of secular climatic variation. This latter discussion 
led to the advancement of two opposite conclusions. On the one hand it was 
suggested that for Greece, if we take the ripening or non-ripening of the date 
palm as an index of mean annual temperature, the evidences afforded by such 
writers as Theophrastus and Pausanias would lead to the conclusion that in 
the last seventeen centuries no appreciable climatic change had occurred. A 
similar conclusion, based on other grounds, was advanced for Egypt. On the 
other hand, opposite, but not incompatible, suggestions were put forward on 
the basis of long-period, accurate meteorological observations, for the existence 
of definite, measurable variations in temperature and rainfall whose effects are 
apparent in relatively short periods—a century, a generation, or even less. 

Two double sessions were devoted to each of the questions dealing with 
denudation chronology. Two papers on the subject of tertiary surfaces of 
planation were of general interest. The first was an appeal by Professor De 
Martonne to all research workers in this field, and especially those in adjacent 
regions, to cooperate in the attempt to map these surfaces of advanced erosion 
ona uniform scale, in a uniform fashion, using the same conventional signs and 
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aiming at a uniform degree of precision. As a suitable scale he suggests 
1: 200,000 as an ideal of accuracy, the precision of a good geological map; 
while his own researches have already suggested a method of representation. 
The second paper, from Professor Atwood, of Clark University, dealt with the 
correlation of ancient erosion surfaces, and being illustrated by many black- 
board sketches and sections gave to European workers a vivid picture of the 
immensity of American morphological problems. 

Those members of the Terrace Commission present at the Congress met 
firstly to express their unanimous approval of their President’s report, of which 
asummary was published in the fournal in September; and secondly to decide 
whether they should recommend their own extinction or a continuance of life 
for another three years. When Professor E. Hernandez-Pacheco, of Madrid, 
agreed to the unanimous request that he should continue in the office of 
President, the Commission decided to apply for a new lease of life. A new 
Palaeogeographical Cor mission having adopted a programme in which the 
study of terraces was :acluded, some considered that the older organization 
designed to study these features might now be eliminated. But it was decided 
that the Terrace Commission must live, and a division of labour was arranged 
between the presidents and secretaries of the two, by which they will bear one 
another’s burdens. 

At Cambridge the Terrace Commission abstracted communications from 
the sectional programmes and arranged for their reading and discussion. This 
relieved the sections and suited authors’ needs, but it was not constitutional. 
Between twenty and thirty papers dealing with terraces and allied problems 
were prepared for the meeting in Paris, to which must be added the previously 
prepared “contributions to discussions.” Section II of the Congress (Physical 
Geography) allotted a day of its already heavy programme for reading most of 
these communications, and others were read before Section ITI (Biogeography). 
It might be better if the Commissions had their own programmes at congresses, 
instead of stimulating research for the preceding three years and discharging 
it at mixed audiences. After the Congress the Commissions, or their secre- 
taries, are left with months of writing to authors before another report can go 
to press. This criticism was made after the meeting at Cambridge in 1928, 
and it is to be hoped that something can be done by 1934. 

There is little to add to the summary of the report of the President of the 
Terrace Commission already published. Perhaps the greatest advance, apart 
from the President’s report and for some valuable papers which will appear in 
a Third Report, was the general recognition of the personal factor: as one 
speaker cruelly remarked of terraces, “you can always find what you want if 
you look for it.” The Terrace Commission exists to collect records; it depre- 
cates at the present stage any one, including itself, correlating anything. Facts 
and facts only are needed. It has become recognized as a clearing house and 
distributing agency for facts, and it should have a really useful life before it. 


The Section dealing with Human Geography had a very crowded programme 
made up chiefly by the presentation of many short papers. The Commission 
on Rural Habitat issued its Third Report, a continuation of the one presented 
at Cambridge three years ago, and brought forward papers describing forms 
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of rural settlements in many small areas ranging from Wales to Poland. There 
were also three attempts to define rural habitat, as distinct from urban, and 
some examples of statistical and historical studies of the topic. The whole of 
these forty-odd papers demonstrate that there is now on record a very large 
amount of descriptive material for the study of the distribution and form of 
rural settlements in Europe. A second group of papers dealt with the localiza- 
tion of industries. These were grouped either by types of industry, or by more 
or less “natural” areas, or within political boundaries; and again the papers 
were almost wholly descriptive. A third group was formed by the studies of 
population distribution presented in a series of maps of Sweden exhibited by 
Professor Sten de Geer, and in a small number of papers on urban geography. 
Dr. Isaiah Bowman gave an excellent account of the work so far accomplished 
in the study of the “Pioneer Belts of Settlement” which has been organized by 
the American Geographical Society. The general impressions left by all these 
papers are first that there is now proceeding a very rapid accumulation of 
carefully observed and recorded facts in the study of Human Geography, and 
second that we have not yet reached any agreed method of classifying these 
facts. If we may borrow a simile from the history of other sciences we would 
say that Human Geography seems to have reached the stage of Botany before 
Linnaeus; and that the next great step needed is that of the “discovery” or 
“development” of an adequate system to express the “order” which must 
embrace these facts before we can hope to understand their significance. 

The work of Section V, Historical Geography, was completed in three days. 
The attendances at meetings were inclined to be small, and several readers of 
papers failed to appear. It may have been that the questions proposed for 
discussion were of insufficient general interest, though one, the origins of 
modern cartography from the sixteenth century, should not have proved so. 
An important communication in this class was M. Y.-M. Goblet’s, summa- 
rizing his monumental work on Sir William Petty and the “Down” survey 
of Ireland. Professor Almagia’s paper on the cartographic and documentary 
material existing for the compilation of a map of Italy at the end of the 
sixteenth century marks an advance in historical geography. He proposes 
to use Magini’s general map of 1608 as a basis, supplemented by regional 
maps indicating physiographic changes, and to grade the cities and towns 
according to their size as shown in contemporary census returns. Italy is 
fortunate in being rich in documents of this class and date. He hopes that 
the map will serve as a starting-point for others both of earlier and later 
periods. A resolution of the 1928 Congress had stressed the importance of 
publishing reproductions of early examples of national cartography: two 
fascicules of the latest of these, “‘Monumenta cartographica Bohemiae,” were 
laid before the Section by Professor Svambera. 

The meetings of Section VI, Bibliography and Instruction, were limited to 
one morning. The important subject raised was the need for an international 
bibliography. After M. Michotte, of Louvain, had urged the utility of such an 
instrument of research, M. Gallois explained the history of the Bibliographie 
Géographique, issued under the auspices of the Association de Géographes 
Frangais, and the extent to which it was already receiving international support, 
notably from the American Geographical Society, the Royal Egyptian Geo- 


— — 


( 
t 


THE PARIS CONGRESS OF THE INTERNATIONAL GEOGRAPHICAL UNION 549 


graphical Society, and the R.G.S. M. Michotte then moved a resolution, 
adopted by the Section and later by the Congress, which expressed the hope 
that the number of cooperating nations would increase, and that a committee 
of patronage would be formed to facilitate this cooperation. It is understood 
that volume 41 of the Bibliographie Géographique will probably bear the title 
‘Bibliographie Géographique Internationale, No. 1.’ There was no discussion 
of the organization of contributions, or other practical details. 


No Congress is complete without a series of such resolutions, originating 
in the Sections, and transmitted with a minimum of discussion by the General 
Assembly of the Congress to the concluding meeting of the Union, which 
adopts them without any discussion at all, thereby imposing on delegates to 
future congresses, on national committees, and on the executive of the Union, 
burdens which may become irksome. Thus it was unanimously resolved that 
official cartographic institutes be invited to submit every three years reports 
on their surveys and publications, and that the first should comprise a state- 
ment of the whole work they had done up to date. It was resolved also to create 
a permanent commission on aerial phototopography ; another commission to lay 
down the rules for representing surfaces of erosion on different scales; a third 
to study the problem of over-population in its regional and geographical rela- 
tions. A fourth resolution demanded that the Commission de [Habitat rural 
should continue its labours, and in order that its researches might lead to 
general conclusions by the next congress it should meet at intervals, fortified 
by the works of sub-commissions organized in all the interested countries. A 
fifth required that the Union should patronize, but with slight financial 
responsibility, the publication of Monumenta Europea Cartographica of 
general interest and another series of national and regional interest. A sixth 
imposed upon the Commission pour le peuplement biologique des montagnes 
the request “que la notion d’étage, fondamentale au point de vue géographique, 
fasse |’objet d’une enquéte approfondie poursuivie avec le souci de la définir 
en langage clair et commode”: a pleasant occupation for an International 
Commission. 


Four excursions had been arranged for the days before the Congress opened, 
and four others after it had ended. Of the latter we have no news; of the former 
one heard most of Excursion Az to the south-eastern part of the Central 
Plateau and its borders, which enabled a party nearly forty strong belonging to 
nine nations to review the geomorphology of this region under the able leader- 
ship of Professor Henri Baulig. The journey by motor, lasting seven days and 
covering over 400 miles, traversed a great variety of country which exemplified 
nearly all the types of land form discussed in M. Baulig’s work, ‘Le Plateau 
Central de la France,’ published in 1928 and reviewed in the Geogr. Fourn., 
vol. 75, p. 359. The route, starting near the source of the River Allier, led 
south-westward through the Great Causses and the Tarn gorges and southward 
to the summit of the Mont de l’Aigoual, in the Cévennes ; then down the great 
escarpment to the Garrigues. Most of the two days spent in the lowlands of 
Languedoc—passing through Montpellier, Nimes, and Roquemaure on the 
Rhone—was marred by the first torrential autumn rains, but the sun shone 
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for the remainder of the trip northwards through the Lower and the Upper 
Vivarais, and thence over the plateau of eastern Velay, with its numerous 
volcanic rocks, to Le Puy, where the excursion ended. The leader’s brilliant 
expositions of the landscapes observed led to many useful and lively discussions, 
and to the conviction of the majority that he had found the true explanations, 
In particular, all were greatly impressed by M. Baulig’s success in recognizing 
and mapping the widespread surfaces of denudation of very different age 
which truncate the rocks of all the geological formations and often intersect 
at such small angles that their individuality had hitherto escaped notice. While 
geomorphology formed the main purpose of the excursion, other aspects of 
geography were not neglected, and many of the party profited particularly 
from the rapid traverse of regions of strikingly different vegetation, natural 
and artificial, and of strongly contrasted human habitats. 


A particular reason for accepting the invitation to Paris in 1931 was the 
great Colonial Exhibition, which British visitors will have compared with 
their recollections of Wembley. The advantage is very decidedly to the French, 
whose architects have achieved notable success in many of their Colonial 
buildings, employing a modern style of wall painting and relief, yet with some 
respect for tradition. They have also in the representation of Angkor achieved 
at great cost a real triumph. Geographically the most interesting of all was 
perhaps the pavilion of the Congo Belge, with its admirable panoramas of the 
Virunga volcanoes, and its ceiling decoration based on native rock-drawings. 

On the first evening of the Congress its members were received at the 
Exhibition and entertained with Cambodian dances. On the Thursday after- 
noon they were sumptuously received at the Hétel de Ville by the President of 
the Municipal Council. On the Friday afternoon they were taken to the 
Domain of Chantilly bequeathed by its late owner to the Institut de France 
with all its remarkable collections. On the afternoon of Saturday the 19th they 
visited the Bibliothéque Nationale, where in the Salle Mazarine all the principal 
treasures of the map collections were shown and explained by M. de la Ronciere; 
and afterwards they visited important collections of early maps in the Library 
of the Service Hydrographique. On the evening of Monday September 21 the 
Congress was received by the President of the Société de Géographie in its 
magnificent new home in the Avenue d’Iéna, once the palace of its former 
President, Prince Roland Bonaparte. A banquet to the official delegates and 
a reception of the whole Congress at the Hotel Claridge brought to an end a 
highly successful meeting. 
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THE UNKNOWN OCEAN 


OCEANOGRAPHY: its Scope, Problems, and Economic Importance. By’ 
Henry B. BicELow. Boston: Houghton Mifflin Company (London: Chapman & 
Hall) 1931. 9 X6 inches; vi+262 pages. $2.50 (12s 6d) 

O the writer there have always seemed to be two sets of basic phenomena in 

the world, those of biology and of geography, from which all education 
should proceed. The effect of man on earth-history has always been relatively 
inconsiderable. Indeed, animals and plants can alter land but little, whereas in | 

the water sphere they may have deposited even tens of thousands of feet of a 

single stratum, and to-day they are everywhere changing the surface of the 

lithosphere below them. Professor Bigelow sets out to show what are the 
phenomena of every class that affect the sea and its actions on its basin. He con- 
siders how much is known of them with a view to suggesting what further know- 
ledge is desirable. His book was a Report to the National Academy of Sciences 
of Washington on the scope of Oceanography and is published by them. It is 
not a textbook, but it is an excellent and full account of the present position of 
oceanographical research, written with the object of taking bearings for future 
research. It has made its mark; it convinced the Academy of the importance of 
the subject and the Rockefeller Trustees reacted to it, founding an Oceano- 
graphical Institute at Woods Hole, well endowed and equipped in every way. 

It is directed by the author, and its aims will doubtless be those set out by him. 

Its centre is an ocean-going ship, its land buildings the sheds where its scientific 

merchandise is examined, sorted, and distributed. 

There are many parallels between the shaping of the Earth in water and in air, 
but in the former there is to be felt little or no part of that influence of man, 
which bulks so largely in geographical literature. Water is an inert medium as 
compared to air. It has the highest specific heat of all materials, so that it presents 
the smallest temperature variations, while at the same time currents from high 
to low temperatures, or the reverse, mean the maximum transference of heat. 
Evaporation, steam having the maximum latent heat, regulates the temperature ; 
accordingly that of the surface rarely rises above 85° F.—and the condensation 
of water vapour gives back heat. At the other end of the scale the maximum 
density of water is at 4° C. (39°2° F.), but would be lower in a saline solution such 
as the ocean is. The absorption of cold necessary to cause freezing prevents 
rapid fluctuations of temperature, and the lesser density of ice, whereby it floats, 
is an additional factor. Lastly, the compressibility of water is small, certainly not 
10 per cent. of its volume in the greatest known depths. 

Water, while the chief external agent that has shaped the Earth, must have 
been the home of the earliest known organisms. It is an essential constituent in 
the building up of all living matter, and furthermore it is the necessary medium 
for the development of the activities of every organ in the bodies of every known 
animal and plant. Water has the greatest solvent action of all fluids, so that 
practically all elements that are found in land masses make their way in different 
quantities to the sea, this variation being further altered in that organisms living 
therein add or subtract as their requirements demand. The amount of closure 
of seas exercises its influence, but the total salts only vary from 20 to 42 per mille. 
The physical qualities of sea-water, mentioned above, also help organisms, while 
its viscosity is important especially to floating forms, the specific gravity of which 
is slightly higher than that of the water in which they live. Oxygen is necessary 
to life and is ultimately obtained from the air. The fact that it is twice as soluble 
as nitrogen gives it a proportion of 1 to 2 in water as compared with 1 to 4 in the 
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air. Organisms use up oxygen, but more is absorbed ; their abundance in many 
parts of the world seems to be due to the efficiency of this aeration. Nitrogen is 
inert in itself, but may be fixed and made available by bacteria in the sea as on 
land. Carbon dioxide is a poisonous excretory product of all animals, but is 
required as food by all green plants, which, as deep as suitable light rays penetrate 
(about 60 fathoms), may be regarded as effective in its removal. 

With such basic facts before us we are in a position to consider the lines of 
inquiry suggested by Professor Bigelow. They are innumerable, and new arrows 
will constantly direct us as science advances. It is surprising how little we know 
of submarine topography. Indeed, until the development of sonic soundings, 
we pictured almost flat and smooth floors to our great oceans, broken here and 
there by the providential provision of island mountains and ranges, the “‘deeps,” 
however large, appearing as relatively shallow depressions though many of wide 
extent. The laying of telegraph cables only occasionally gave us other indications, 
but now we know of ridges, troughs, and escarpments from the work of the 
Meteor in the South Atlantic and the Carnegie in the South Pacific (1925-8). 
Here ‘‘the major problem is whether the bottom of the Pacific is systematically 
furrowed on a grand scale.”’ This to us is part of a bigger question, viz. the exist- 
ence of the Pacific, which is perhaps the most important problem in world 
geology. We find little reference to the Indian Ocean, and lines of soundings 
(sonic) here should certainly help us to clear up our notions as to the breaking 
down of ancient land connections between three continents.* We would also 
point out that there are remarkably few sections which show the submarine 
slopes of lands (see ‘Submarine Slopes,” Geogr. Fourn., 1915, vol. 45, pp. 202- 
219); there may be enough soundings to 20 or 30 fathoms, but beyond this they 
are scanty and generally have to be deduced from soundings not run on definite 
lines. The slope down to about 200 fathoms is the richest area of animal life, and 
the one in which the greatest physical and chemical effects are felt in the oceans. 
It is the area where Murray’s hypothetical ‘‘mud line” must be sought, and 
the loose knowledge we possess of it, largely from fishery vessels, is of little help. 
Except off certain coral reefs, we can scarcely recall a single line of soundings and 
bottom samples to the ocean depths in positions of prime importance to world 
history. 

The distribution of oceanic deposits is generally regarded as completely 
known, but Murray’s splendid work was largely qualitative, the necessary pre- 
liminary to modern quantitative inquiries. Professor Bigelow’s chapter is an 
able exposition of the importance of research in every side of submarine 
sedimentation. A vast increase of knowledge is demanded so as to interpret the 
sedimentary rocks that cover 75 per cent. of the surface of the lands. The 
modern student must not only examine the composition and texture of his 
sediment, but consider the physical and chemical factors which lead to its distri- 
bution. Cores of all deposits are eminently desirable to give ideas as to the rates 
of formation and chemical alterations in deposits. Lime is all important; here 
organisms, whether oysters or other molluscs, corals, or bacteria, dominate as 
builders, while many secondary chemical changes are possible in the limestones 
laid down, such as the formation of dolomite. It is too much to consider here the 
deposition of silica and the formations of glauconite and phosphatic concretions, 
but Professor Bigelow points out the bearing of their study on considerations 
relating to iron ores and to petroleum. For our part we are more concerned with 
the conditions that produced the areas marked as “hard” and as “rocky,” for 


*The Meteor section across the South Atlantic scarcely suggests the floating apart 
of Africa and S. America. 
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there would appear to be plenty of ridges, plateaus, and peaks that can be so 
characterized, no deposit forming upon them even at 1000 fathoms or more; 
they can only be explained in terms of currents flowing at these depths. In, 
the future we may trust that survey ships equipped for sonic sounding may 
also direct their attention to measuring the forces of gravity along their lines of 
soundings, so as to ascertain whether the equilibrium supposed to exist on land is 
also characteristic of the ocean beds. There would seem to be anomalies over some 
of the ocean deeps as well as on continental shelves which require explanation. 

The task of the ocean physicist is ‘‘to explain the existing manifestations of 
heat, light, and motion within the sea-water itself.’”’ Bigelow’s own researches 
in the Gulf of Maine and neighbouring waters bulk largely in our consideration, 
but are scarcely referred to in his text. Temperature and to a lesser degree 
salinity are of importance as affecting the oceanic circulation and are the main 
factors which govern the distribution of marine organisms. Salinity gives the 
best indication of large-scale circulation. Serial temperatures and _ salinity 
observations are wanted in the oceans right down to the greatest depths. In 
particular, knowledge is required of the south-east quarter of the Pacific where 
maximum effects from the Southern Ocean may be expected, the area being 
singularly free from visible obstructions. The upwelling of water here along the 
South American coast is little understood, but to the surface waters it may be 
supposed to bring salts nutrient to an extraordinarily rich floating plant life ; these 
plants make the region one of great turbidity and underlay it with a deposit of 
diatom ooze. 

Off continental and other coasts exact data as to the currents may be interred 
from temperature and salinity observations, but, wherever possible, actual 
measurements of their rate of flow are required both in calms and in winds of 
different force. Even in the Channel such observations are wanted, especially 
where irregularities in the depth of the floor are found. The Marine Division of 
the Meteorological Office will point out that we must collect even to-day as many 
observations as ever of temperatures in relation to currents purely as a practical 
matter of navigation, but we are more concerned with the very little we know 
with certainty of vertical movements and of the interplay of the forces, which 
maintain the oceanic circulation. We know that there are apparently periodic 
fluctuations, but surely their causes are clear in no single area affected by regional 
disturbances. In this connection fewer observations at regular intervals are, in 
my view, of more value than an intensive study of any area for one month or a 
year. I would also like to ask for many more observations of the absolute height 
of sea-level, which, after eliminating local and obvious effects, is supposed to 
vary a little from year to year. 

The distribution of dissolved oxygen in the sea is usually expressed in deficiency 
as compared with full saturation. We know little of its actual intake and we want 
to learn how far mid-depths poor in this gas are a general phenomenon, as com- 
pared with the waters above and below that carry richer loads. Of the salts in the 
water we know that there are little differences in the ocean in their proportions 
to one another. ‘‘The variety of conditions and the vast areas throughout which 
such uniformity prevails make this one of the outstanding problems of geo- 
chemistry,”’ as our author remarks. We wonder at the relatively large amount 
of gold in solution in the sea—it is not a business proposition, even with a gold 
standard—and we speculate as to where strontium, vanadium, cobalt, and. 
nickel are obtained by certain animals for their tissues or shells. The whole 
question of calcium carbonate formation by animals is of great importance even 
to man, the chemical methods being probably common to all animals, even 
extending to bone formation. Calcium is constantly being withdrawn from the 
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sea, but in the areas where lime formation by organisms is most active the sur- 
rounding water often shows a marked supersaturation. To the biologist the 
chemical problem here is of peculiar importance, for it must have effects in 
regulating the acidity and alkalinity of the water, these in turn probably governing 
the layings of eggs by marine animals and the successful rearing of the hatched 
babes. In coral reef theory the open character of lagoons is explained as due to 
the precipitation of carbonate of lime from their supersaturated waters, thus 
killing the building organisms* which would otherwise close them up. 

Professor Bigelow, in his masterly chapter on “‘Life in the Sea,” classifies 
his subject under three headings: (1) Oceanic Zoology and Botany; (2) Marine 
Physiology; and (3) Marine Bacteriology. The basic facts of organic life are so 
much a matter for specialists that it is not possible to follow the author, and we 
must content ourselves by reference to a few phenomena of a more general 
character emphasized by him. Sedentary, crawling, floating, and swimming 
animals are all to be found in the oceans, each animal admirably adapted to its 
place. The swimmers have to push through a relatively dense medium and have 
a correspondingly huge and efficient musculature. Many bottom-living forms 
have floating larvae, which perhaps we know, while their parents are unknown. 
Many larvae and adult floaters also are carried in the Gulf Stream and other 
currents to ultimate destruction, incapacitated from breeding in their new home 
by the gradual fall in temperature of the waters. Perhaps a permanent com- 
munity is thus mechanically maintained in places where many of the organisms 
cannot reproduce themselves. Active swimming fish often follow such floating 
life because they feed upon it and may become sterile, if they do not undertake 
long migrations to reach suitable warmer conditions for their reproduction. The 
chief distribution factor for possible geographic regions horizontally extending 
is temperature, but the long search for geographical regions may be regarded as 
almost ended, since most organisms may occur anywhere, provided the physico- 
chemical nature of their surrounding waters is suitable. More important here is 
vertical distribution, dependent on light penetration which in its turn governs 
the depth to which all green plants extend. In the ‘‘deeps’’ our knowledge of the 
forms of life is so small that increased investigation of its animals is urgently 
called for by the students of evolution and of ecology. Great variety of life there 
may be, but it consists of relatively small organisms, and there is no hope of 
economic fisheries there. Lastly, the bacteria in the sea may be said to be 
unstudied, Professor Bigelow’s discussion being a series of questions that must 
be answered before we can attempt to evaluate their importance in the economy 
of the ocean, 

Any review of the ‘“‘economic value of oceanographical investigations’”’ is 
unnecessary. The International Council for the Exploration of the Sea is under- 
taking all sorts of physical, chemical, and biological researches. Here on the one 
hand is man and on the other the life and reproduction of fish. Man is the inter- 
fering agent, and any action to improve sea fisheries is impossible, for it must 
restrict man’s activities—and this will never be popular in these days of extreme 
democracy and of international jealousies. However, Professor Bigelow is more 
hopeful of oceanographical investigations being of economic value to his own 
country, but the problems there are simple as compared to Western Europe with 
its many races and nations. Navigational problems are also recommended, but 
surely the centre of interest here is passing to the air, the development of wireless 
transmission through which may make cables unnecessary. Weather forecasting 
from the study of variations that take place in the temperature of the sea and other 


*Vide the reviewer’s ‘Coral Reefs and Atolls,’ p. 134. 
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factors are considered as incapable of giving any results because in the ocean 
these events are “inordinately slow as contrasted with the sudden fluctuation 
of the atmosphere,” but Professor Bigelow, while regarding the problem as 
extraordinarily complex, is evidently hopeful of “‘reliable prediction as to the 
seasonal weather character over the adjacent lands to leeward.” 

Finally, in our reading we reach a point where our minds are almost over- 
whelmed by the complexity and variability of the oceanic phenomena presented 
to us, each of which is shown to drive us back to fundamental scientific questions. 
We return to sanity when we realize that all science centres in man and that our 
varied knowledge is all part of his perception. With our author we must focus 
our attention on the cycle of life and energy, regarding the physics, chemistry, 
and biology of the sea as an inseparable unity. Perhaps every line of inquiry 
must be cultivated for its own sake before satisfactory advances may be expected. 
But we would beg our advanced specialists to help us by considering the bearing 
of their theories on the actual conditions of the ocean sphere, since they can best 
evaluate and apply their own researches. J. STANLEY GARDINER 


THE ORIGIN OF INCA CIVILIZATION 


THE AYAR-INCAS. By Mites PoinpextTer. New York: Horace Liveright 
1930. T'wo volumes. 9 x 6 inches. Vol. I, Monuments, Culture, and American 
Relationships. 274 pages; illustrations and maps. Vol. II, Asiatic Origins. 
360 pages; illustrations and map. $10 

HE origin of the Inca civilization of Peru—the highest native development 
in South America—is one of the most vexed of anthropological questions. 

According to one school the pre-Colombian inhabitants of America came from 
Asia across Bering Strait, and they were so primitive and ‘‘pre-Archaic”’ that the 
whole of American culture is indigenous. The alternative view is that though 
the bulk of the American population has descended from Mongolians who 
entered by the Bering route, the immigration of Caucasian Polynesians across 
the Southern Pacific has played an important part in the development of Central 
and South America. 

Both schools are confident of their positions. The “too per cent. American” 
school recognize the existence of many active objectors but of no valid objections. 
Thus P. A. Means in his recent ‘Ancient Civilizations of the Andes’ (1931, p. 28) 
says that when the picturesque immigration theories are refuted the only result 
is the ‘‘more or less hysterical reaffirmation of the original thesis.’’ He claims 
that the controversy is mainly one between “imagination and reasoning.” The 
resemblances on which the second school rely are attributed to independent 
development as the human mind, endeavouring in different places to satisfy the 
same needs with the same materials, naturally arrives at the same results. 

The advocates of a trans-Pacific migration are equally positive. Dr. Poindexter 
in this work dismisses the view that so large a series of resemblances are the dis- 
connected results of a common psychology as a strange obsession and “‘a fantastic 
fad which would be contrary to all the probabilities of reason even though we 
had no positive proof of actual contact.” 

Dr. Poindexter’s opinion is entitled to respectful consideration, as that of an 
experienced practical man of affairs. He was trained as a lawyer, was Judge in 
the Superior Court in the State of Washington, was a member of the American 
House of Representatives, and of the Senate from 1911-1923. He then went to 
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Peru for five years as American Ambassador, and during that time travelled 
extensively through the country and acquired an enthusiastic interest in it and 
its archaeology; he learnt the chief Indian language, Quichua, and visited many 
of the prehistoric and Inca ruins, including some of the less accessible. He 
collected much additional information about them, took a series of instructive 
photographs, and advances some suggestive criticisms of the conclusions of 
Senator Hiram Bingham regarding the ruined cities of the Urubamba valley. 
He has produced a book which is profusely illustrated, has abundant references 
to the literature and especially to the works of Peruvian geographers, which are 
often ignored. The author is the happy possessor of a complete set of the Boletin 
of the Geographical Society of Lima, of which there does not appear to be a com- 
plete set in this country. 

The first volume records the author’s observations at many of the more famous 
ancient sites and summarizes many of the facts about the early Peruvian cultures, 
religion, architecture, implements, weaving, music, and agriculture ; and it ends 
with a eulogistic appreciation of Inca culture. One interesting chapter has long 
quotations from the work on Cotton by M. D. C. Crawford, who declares that 
the Peruvian cotton fabrics are the oldest known and are of unrivalled merit. 
The second volume states the evidence for the claimed Asiatic contributions to 
Peruvian culture. It includes Incan traditions, as recorded by the early Spanish 
chroniclers, of the arrival of various white immigrants, sometimes with black 
companions whom Dr. Poindexter explains as Melanesians. 

The author’s study of the material has made him a convinced diffusionist. He 
holds that the aboriginal inhabitants of Peru, who were similar to the present 
Indians of the Amazon basin, were civilized by members of the white race, who 
arrived across the Pacific. The colonists settled on the coast of Peru, spread 
inland and ultimately established the Ayar dynasty of which the Incas were the 
descendants. He considers that these colonists were Polynesians, and therefore 
Caucasians, and that they had been altered by intermixture with Melanesians, 
who are members of the Negro race. The Ayars being relatively few in numbers, 
in order to preserve their racial distinction, instituted in Peru a caste system as 
rigid as that of India. The Ayar-Incas erected the megalithic buildings, and 
established a civilization remarkable for its successful socialist economic system, 
and the high quality of its masonry, engineering, textiles, and pottery. Dr. 
Poindexter believes that they used iron tools and developed the art of writing, 
which was suppressed by the priests. He has a high admiration for the Ayar and 
regards their art and culture as in many ways superior to that of the Spanish 
conquerors. Thus he gives photographs of the Dominican monastery at Cuzco 
to contrast the clumsy masonry of the Spanish part of it with the accurate stone 
work of the megalithic foundation ; and he deplores the replacement of its artistic 
golden images by a “‘heterogeneous assortment of idols of wood and wax cluttered 
with cheap and gaudy gewgaws and the accumulated dust of years.” 

The evidence on which Dr. Poindexter relies for his conclusions is varied. 
The megalithic buildings, dolmens, and standing stones of Peru he attributes to 
the Proto-Aryans, who ranged across southern Europe and Asia and across the 
Pacific, where they have left buildings of the same type in the Caroline Islands, 
the Marquesas, and Easter Island. The sculptured elephants’ heads with their 
turbaned attendants on Maudslay’s Maya stela, and the model elephant lately 
unearthed by Verrill’s excavations on Panama, he holds as evidence of a trans- 
Pacific influence. He quotes authorities who see Asiatic features in some 
Peruvian pottery; and he figures a Nasca vase with figures of a god astride a 
common Chinese character, and a water-jug from northern Peru with Chinese 
features. He follows the French School in regarding the languages of South 
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America as saturated with southern Asiatic influence. He figures a stone club 
identical with a Maori mere, found in a grave in Ecuador, and quotes Maori 
implements in the Argentine and Marquesas clubs in northern Peru. He gives. 
pages of words and place-names which are similar in languages on opposite sides 
of the South Pacific. Such linguistic evidence is rejected by many authorities, 
and he quotes the opinion of Sayce that as regards words “agreement of sound 
is the best possible proof of their want of connection.” The author however 
agrees with T'regear, a well-known authority on Polynesian languages, that when 
the resemblances are so numerous and striking “‘to say such words are not related 
is simply to run denial to death in a bog of pedantry.” 

He quotes many features common to the culture of Peru and south-eastern 
Asia, such as the similarities in irrigation, cultivation, and crops in the Andes 
and in the Chinese—Tibetan Highlands, the resemblance of the Peru roads to 
those of China, the cairns piled by grateful travellers on the passes of the Andes 
and Tibet, the use of knotted cords, the Peruvian quipus, in Tibet and China 
(p. 95), the similarity of reed flutes in Yunnan and Peru, the Mongoloid features 
and Mandarin-like cap on a Chinese water-jug (opp. p. 98), the system of resist 
dyeing practised only in Asia and Peru, the cultivation of the same food plants, 
such as the early use of the potato and maize in Yunnan, the growth of tobacco 
in parts of the Eastern Archipelago, and the use of the signs of the zodiac by the 
Aztecs to whom they were arbitrary symbols as their meaning was not understood. 

This book is a useful compilation of information and observation; but it has to 
be judged not as the work of an anthropological specialist but of an intelligent 
layman, who having had the opportunity to examine the evidence and the 
literature states the conclusions to which they have led him. The author’s 
knowledge of the anthropological literature is irregular; he quotes newspapers, 
and, though usually on side issues, secondhand statements upon which the 
primary authority is readily accessible. Thus Frobenius’s conclusions as to the 
Sumerian—Babylonian influence in East Africa are quoted from a Johannesburg 
newspaper and not from his work ‘Erythrea.’ There are numerous misprints, 
such as Tuamotu for Paumotu, on the map; and he quotes Professor H. F. 
Osborn as saying that man first appeared on the central Asian plateaus “perhaps 
1,250,000,000 years ago.” Perhaps he did; but perhaps Osborn has been mis- 
quoted; and perhaps in stating such dates in years the addition of a few extra 
ciphers does not matter. The author unfortunately, in order to add to the popular 
interest of the book, has added irrelevant illustrations which inevitably suggest 
doubts as to his judgment. It is stated (vol. i, p. 123) that “‘in the coal mines of 
Northumberland County in England there are said to be human beings born and 
grown to maturity in the mines without ever seeing the light of day.” A judge 
of an American mining state might have been expected to have known enough 
about British mining legislation not to have given credence to such a ridiculous 
rumour. 

The author’s views are in some cases indefinite and indigested, and his book 
is of value as a collection of evidence, and from its reference to a scattered litera- 
ture, rather than as a logical progressive argument. His conclusions however 
agree with the gradual recognition of the facts that the long skulls found in South 
America are unlike those of the American Indian, and that some of the primitive 
stone implements found in the same districts are of earlier types than any yet 
known from North America. J. W. Grecory 


| 
| 
7 
7 
t 
| 
ly 
A 
d 
h 
O 
e 
c 
d 
1. 
le 
. 
ir 
y 
ie 
a 
h 


REVIEWS 


EUROPE 


HISTORY IN STONES. By C. E. StatHam Norton. London: The Sheldon 
Press 1931. 7 5 inches; 100 pages; illustrations and map. 3s 6d 
The idea of this little book is to interest children in the materials and design of 
English churches and incidentally to emphasize the geographical and geological 
influences at work. And it is a highly praiseworthy idea but hardly carried far 
enough. The differences in plain walling, as found for example in Gloucester- 
shire and Yorkshire, are not brought out, while roof coverings are not mentioned, 
apart from the bald statement that slate is found near to Keswick. Stone is not 
the only material considered; attention is called to the treatment of wood both 
in carpentry and joinery at different periods. But the authoress is a little confused 
in her theory of roof construction; struts under a tie-beam are not placed there 
to prevent the walls being pushed outwards, being in fact themselves in com- 
pression, but to support the tie-beam which is pulling the walls together. Her 
explanation of the origin of the pointed arch is not convincing. But there are 
more serious blunders that should have been avoided. The lofty pillars and 
clerestory of the nave at Blakeney are not Early English but typical Norfolk 
Perpendicular contrasting strongly with the low Early English chancel. The 
Mendip Hills are not part of the band of oolitic limestone that crosses England 
via the Cotswolds, etc. Finally, the Chancellor of the Exchequer does not sit on 


NORWEGEN — Dinemark -— Island — Spitzbergen. By KARL BAEDEKER. 
Leipzig: Karl Baedeker 1931. 6 X 4 inches; xcvi+512 pages; maps and plans. 
M.14 

The last English ‘Baedeker’ for Scandinavia was the tenth edition of 1912. It 

included Norway, Sweden, and Denmark, with excursions to Iceland and 

Spitsbergen. Here in the fourteenth German edition we find Sweden omitted 

from the title, but the volume grown stouter for all that. The introduction has 

swollen from 50 to 86 pages. The guide-book proper then opens with a section 
of 68 pages entitled “‘Dainemark,” but dealing mainly with routes to Norway 
through that country and Sweden. In fact the account of Denmark has suffered 
severe compression. Norway occupies the bulk of the book with 370 pages, 
compared with 244 in the last English edition. Iceland and Spitsbergen naturally 
receive double the attention paid to them in 1912. The change in the plan of 

Reykjavik is very noticeable, while West Spitsbergen has been promoted to a 

double-page map. It is to be hoped that an English version of this edition will 

be ready by the time that British tourists feel themselves again at liberty to visit 
these northern holiday grounds. J. th. 


THE END OF THE RUSSIAN EMPIRE. By Micuatt T. Florrnsky. New 
Haven: Yale University Press; London: Humphrey Milford 1931. 10 X7 
inches; xvi+272 pages. $3 

‘To quote the wrapper, “this volume is ene of the Russian series in the Economic 

and Social History of the World War published for the Carnegie Endowment 

for International Peace.”’ As history it is magnificent, but it is not geography, 
and therefore can claim but a short notice here. Many books are being written 
about post-Revolution Russia. Here we have an admirably orderly and impartial 
account of the hitherto neglected War Period from a student of history who owed 
his inspiration to Sir Paul Vinogradoff. His narrative is strengthened by copious 
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references to and many quotations from original documents, the titles of which 
are given in Russian satisfactorily transliterated almost exactly on the R.G.S. 
system. But the book is no mere assemblage of facts and figures. The theme 
moves forward like a Greek tragedy, the chapters and sections being, as it were, 
the acts and scenes. There will surely arise in the not distant future a great 
tragedian who will worthily present this tremendous drama. j. Mi: ®. 


ASIA 


THE HIMALAYAN JOURNAL. Edited by KENNETH Mason. Vol. III. 
Calcutta: Thacker, Spink & Co. (London: W. Thacker & Co.) 1931. 9X5 
inches ; 172 pages; illustrations and maps. 5 rupees (8s) 

The third number of The Himalayan Yournal, thanks to the energy and dis- 

crimination of the editor and the valuable work of the contributors, is fully 

up to the standard of the first two numbers. Of the eleven articles, three deal 
with mountaineering pure and simple; one with exploration; two with geology; 
two with sport, including ski-ing; and three with general travel. In addition, 
there are five notices of expeditions, and exceptionally interesting Notes, 

Reviews, and Correspondence. The editor has found time himself to review 

three books, and to take part in discussions on exploration, glaciology, and 

nomenclature. 

General readers, no less than mountaineers, will appreciate General Bruce’s 
account of Mummery’s desperate attempts on Nanga Parbat in 1895. It is 
interesting to compare the simple organization of that effort with the elaborate 
preparations made for the almost equally desperate attempts on Kangchenjunga, 
made in 1929 and 1930 by the Bauer and Dyrenfurth expeditions. Of the latter 
Professor Dyrenfurth himself contributes an interesting account. Lieutenant 
Oliver’s article is a useful indication of what climbing can be done, even on short 
leave, by an enthusiast; and this is confirmed by Mr. G. B. Gourlay’s remarkable 
ascent of Lhonak Peak (21,500 feet), in North Sikkim, a feat accomplished in 
the course of a month’s leave from Calcutta. Sir Edwin Pascoe contributes a 
most valuable article on the geology of India. This is a masterly piece of con- 
densation, only twelve pages being required for the survey of the sub-continent. 
The late Dr. Trinkler’s exploration of the geological history of sections across 
the ranges separating the upper Indus valley fron the Tarim basin of Chinese 
Turkistan, together with his discussion of glaciation problems, add much fresh 
information on the subject. 

An immense amount of work has been done in recent times in the Karakoram 
ranges. In this volume we have Mrs. Visser-Hooft’s admirable article on the 
Netherlands—Karakoram expedition of 1929; and notices of that expedition’s 
work in 1930, and of exploration done by Dr. Balestreri in 1929, and by Professor 
Dainelli in 1930. The addition of a map would have been helpful. H. R. 


AFRICA 


TALES TOLD IN TOGOLAND. By A. W. CarpDINALL. Oxford: University 
Press [N.D.] 7 X5 inches; 290 pages. 16s 
The tales were originally told by peasants, hunters, villagers, and women in 
Togoland and in the adjoining British Ashanti and Northern Territories roughly 
between the 7th and 11th parallels. They belong to the almost savage Bimobas 
and warlike Konkombas of the north; to the more civilized Mamprusis and 
and Dagombas, largely on the British side of the Togo western boundary; and to 
the people of the Krachi District that adjoins Northern Ashanti and includes a 
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number of the small tribes—Nanumba, Gonja, Chumra, Ajati, Adele, and 
Ntrubu. The northern parts of the country are undulating and unattractive 
plains lightly covered with bushes and small trees annually destroyed by bush 
fires. 'To the south, in the Krachi District, hills, often forest covered, form ridges 
between the north-to-south running rivers, the Voltaand its tributaries. Generally 
in the northern country the rulers are of a different stock to the people; in the 
southern part of the same stock. In the south the Ashanti language is spoken by 
some though not by all the tribes, and the influence of Ashanti is traceable in 
variations in the beliefs illustrated by the tales. It would have been of assistance 
in reading the book if the location of the tribes and places mentioned in it had 
been indicated on a map. 

The tales are well told. Many are to us amusing fairy stories, but the author 
makes it quite clear, as did Mary Kingsley before him, that they represent the 
real beliefs of the Africans and are no mere symbolism, or profession of an 
accepted though unfelt creed. They take us into a range of belief which we can 
only follow by putting on one side our European outlook. Their religion is one 
of propitiation and consequently of sacrifice to forces naturally malignant, and 
ethics do not enter into it. The supreme being of their conception is, as has 
been said, superhuman rather than supernatural, and the rewards he may grant 
to his worshippers, or more usually the remission of evil to them, are on account 
of acts very different from those we should look upon as meritorious. The 
super-human powers of the supreme being—Nyame in Ashanti, Wulbari in 
the Krachi District, and Wuni among the Dagombas—are of the same order as 
those exercised by the sons of the god or by the smaller local deities they are 
supposed to create, and scarcely differ in kind from those that accrue to the 
creators or possessors of the various potent medicines which so largely enter into 
these tales. They are also shared by giants, whose strength is easily overcome by 
guile, and by dwarfs, endowed with a love of mischief and a desire to mislead 
men or to place them in a fool dilemma or even to make them mad. The rivers 
have their spirits or are the abode of gods; so have or are the mountains. The 
worship of rivers by the Ashanti and of rocks and caves by tribes in the Krachi 
District is held by the author to indicate an early migration of these peoples from 
lands having the opposite characteristics to those of their present abodes. The 
Krachi natives and the Dagombas alike believe that many of the larger trees are 
inhabited by spirits evilly minded towards men, or that the trees themselves 
have souls. The thoughts and feelings of animals are as those of men. Hunters 
get to know their language and take advantage of the knowledge to capture their 
meat, but they are liable to revenge on the part of an injured beast which for the 
purpose may take on human form. Men may also change themselves into 
animals. The captain of the Ashantis’ god turned himself into a spider. The 
myth of the Lamia obtains in West Africa, and there is no lack of stories to warn 
unwary man of the guile of woman. 

Many of the tales account for the facts of life and nature: the separation of 
Earth and heaven; the creation of the sun,moon,and stars ; the introduction into 
the world of death and blindness; the origin of cultivation ; the spread of wisdom 
among men; the enmities between animals; and even so small a thing as the 
smallness of a wasp’s waist. The Af icans’ magnificent power of bestowing 
friendship is reflected in their lege.—s. 

It will be seen from this very brief account of some of the matters dealt with in 
Mr. Cardinall’s book that it is a valuable contribution to the knowledge of West 
African folk lore. It is easy to read, containing a strong recreative as well as a 
real instructive element. The stories are good stories. Some of them, such as 
that of the woman whose child had called her a witch, have pathos. Most are to 
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our mind fantastically imaginative; they are not without humour, but the 
humour arises from our own unbelief. Many are doubtless childish, but the 
childhood of humanity has its charms. The final chapter of the book by Mr. 
Tamakloe will doubtless be welcomed by students of West African indigenous 
history. It is too full of unfamiliar names to excite the interest of the ordinary 
reader. M. N. 


D’ALGERIE AU SENEGAL: Mission Augiéras—Draper, 1927-1928. By 
CaPITAINE AuGIERAS, W.-P. DRraPER, VLADIMIR BESNARD, E. GIERZYNSKI, 
and TH. Monop. [Under the auspices of the] Société de Géographie, Paris. 
Paris: Société d’ Editions Géographiques 1931. 11 X 8 inches; 224 pages; illustra- 
tions and maps, and a separate case of maps. [£1 5s] 

Mr. W. P. Draper, who served as a captain of artillery in the American Army 

during the War, after a series of sporting expeditions, was anxious to undertake 

some geographical exploration in the Sahara. He therefore wisely asked the 
advice of M. Grandidier, the Secretary to the Paris Geographical Society, who 
referred the proposal to Captain Augiéras. That officer, who is well known from 
his earlier journeys in the Sahara, heartily welcomed the proposal, and organized 
the expedition, which he accompanied as leader and geographer, with Mr. 

Draper as second in command and ethnographer, M. Vladimir Besnard—a 

Russian who had served as head of the Biological Department of the Robert 

College in Constantinople—as geologist, M. E. Gierzynski in charge of the escort 

and meteorologist, and Dr. Th. Monod, of the Paris Musée d’Histoire Naturelle, 

as biologist. The cost, 500,000 francs, was paid by Mr. Draper. 

The expedition, provided with two motor cars, left Algiers on 12 October 1927, 
and In Salah in southern Algeria on October 19. It entered its field of research 
at Tamanrasset on October 25. Thence it travelled westward into the West 
Central Sahara and then southward to the Niger at Burem, where it arrived on 
December 31. Mr. Draper with the motor cars continued by road to Timbuktu; 
the main expedition went by boat past Timbuktu and along the Upper Niger, 
which was in high flood at the time. Its inundations had formed a vast sheet of 
water around lake Debo, which was explored by boat. From the Upper Niger 
the expedition went by train to Dakar, where they arrived on March 4 after 
“cing mois de tribulations variées.”” Mr. Draper reached that port a few days 
earlier by a route north-west of the Niger to the railway at Kayes on the Senegal 
River. 

The volume consists of the daily journals of the members of the expedition. 
It is accompanied by a portfolio of eight maps. Seven of them, on the scale of 
I to 500,000, are by Captain Augiéras and are based on twenty-three astro- 
nomically determined positions. A map on the scale of 1/M, by Mr. Draper and 
M. Gierzynski, covers the area between Arawan to Walata, the less-known 
part of the route traversed in their journey from Timbuktu to Kayes. The 
book is illustrated by a series of thirty-six plates, each with six small but clear 
photographs. 

The collections made during the expedition are very extensive, and the 
present volume is introductory to a forthcoming series of monographs upon 
them. M. Besnard says that the geological material will take years to work out. 
According to his journal the first part of the route was over granites with wide- 
spread volcanic rocks and occasional ancient sediments that yielded no fossils. 
His descriptions of the rocks in some localities with their interbedded unfossilife- 
rous limestones and gypsum, and of the fossiliferous rocks, some with dinosaur 
bones around Asselar and Tilemsi, suggest, from the resemblances to rocks found 


farther east by Mr. Rodd and Captain Cameron, the occurrence of Lower 
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Cretaceous, Upper Cretaceous, and Eocene. Dr. Monod’s journal records many 
interesting observations on the flora and fauna, with sketches and notes on the 
spoor of various gazelles, antelopes, and snakes; his collections include 1100 
examples of zoological, and goo of botanical material. He expects that they 
contain many new species and will yield much interesting information when they 
have been identified and described. The most important single discovery 
announced in the volume is that of a human skeleton found near the military 
post at Asselar. It is described by Professor M. Boule, who says that its affinities 
are with the Bushman-Hottentots of South Africa. The expedition collected 
450 stone implements which were all found on the surface and apparently belong 
to some period when the country was more habitable than at present. They 
include Mousterian and Neolithic types; the author adds to the doubts on the 
validity of those types as evidence of age by remarking that there is no proof that 
the Mousterian flakes and Neolithic implements were not made simultaneously. 

The expedition was obviously conducted with high efficiency; it has given a 
precise route survey across one of the unknown parts of the West Central Sahara, 
and the forthcoming monographs on the collections promise to form a very 
valuable contribution to the geology and biology of the Sahara. 3. WG. 


POLAR REGIONS 


UNDER THE NORTH POLE. The Wilkins-Ellsworth Submarine Expedition. 
By Sir Huspert WILkins. London: Ernest Benn 1931. 9 X6 inches; xiv +346 
pages; illustrations and map. 18s 

The appearance of this book on the eve of Sir Hubert Wilkins’s return from his 

Arctic voyage in the Nautilus will have puzzled some people and misled others. 

But it is not a case of rapid book production as the title suggests. There is no 

record of the Nautilus’s achievement, and the book was published because, as 

the author says, “‘if we fail I want to leave behind a record of preparations and 
proposals” to help others to use similar means of transport. Without anticipating 
failure Sir Hubert Wilkins seems to have felt at times that he might not live to 
write another book, since many of the chapters recount his polar experiences in 
his former expeditions to north and south. In fact the book is largely autobio- 
graphical and succeeds at least in giving a good picture of the author and tracing 
the gradual development of his idea that scientific advance in the inner Arctic 
regions could best be made below the ice. On the Stefansson expedition he 
learnt much about ice and discussed with his leader the possible use of a sub- 
marine. Then after the war he turned his attention successfully to air transport 
in polar regions. But this did not satisfy him, since his aim was to explore the 
feasibility of permanent stations for meteorological research, and his Arctic 
flight showed him the lack of possible islands. Thus it was that he fell back on 
what he calls Stefansson’s plan of using a submarine to explore the centre of the 

Arctic regions. A comparatively small part of the book deals with the submarine 

and its equipment in chapters by Lieut.-Com. S. Danenhowev, the commander, 

and S. Lake, the designer of submarines. There is not much more detail about 
equipment and methods than has already appeared in the press, but that matters 
little since the experiment can now fairly be judged by its achievement. The 

Nautilus marked a step in the development of transport in polar regions. Its use 

is over, for it was given to Sir Hubert Wilkins by the U.S. Government only on 

condition that eventually it should be scrapped in accordance with the London 

Naval Treaty. Experience will now show if the experiment merits repetition with 

an improved ship. The illustrations are excellent. RN. RB. 
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COMPTES RENDUS DE L’ASSEMBLEE DE STOCKHOLM, 1930. 
(Bulletin No. 8. Union Géodésique et Géophysique Internationale. Section de 
Magnétisme et Electricité Terrestres.) Edited by CHARLES Maurain. Paris: 
Les Presses Universitaires 1931. 10 X'7 inches; x +480 pages; maps and portrait 

Within a year of its meeting at Stockholm in August 1930 the Section of Terres- 

trial Magnetism and Electricity of the International Union for Geodesy and 

Geophysics has issued its Comptes Rendus, a large volume of 479 pages. Apart 

from a small amount of formal matter, including addresses of members, it con- 

sists mainly of short reports and articles, in few cases exceeding ten pages each. 

Reports of national committees occupy 170 pages, and 184 pages are taken 

up by articles contributed by individuals and institutions. Of the thirty-seven 
countries adhering to the Union, sixteen only were represented at the meeting 
of this Section, and only eighteen contributed national reports; in addition, 
_Germany, which does not adhere to the Union, was represented by invitation, 
and contributed a report of its magnetic work. While the absence of a delegate 
or national report does not necessarily imply inactivity in magnetic studies, 
these figures nevertheless do give some indication of what is a fact, that observa- 
tion of the Earth’s magnetic and electric phenomena is intensively pursued over 
only a small fraction of the globe. Moreover such resources as are devoted to the 
subject are distributed in a manner determined mainly by national and political 
considerations, rather than by scientific ones. Perhaps in few branches of 
terrestrial investigation is there more need of rationalization in the use of the 
means already applied, as well as of extension of these means; but with world 
conditions as they are, the prospect of such an advance seems rather remote. 

This is the more regrettable, because magnetically the Earth is rapidly chang- 
ing, in an irregular and unpredictable way. If a now little-known country is not 
explored geographically, the world may have to remain ignorant of its character, 
scenery, geological formation, and so on, for a few decades; but when the ex- 
ploration is made, the facts to be gained are still available, because they alter very 
slowly. But the magnetic facts do not alter slowly; for example, the horizontal 
magneticforce in Southern Africa has decreased in thirty years by nearly one-fifth 
of its present value; the present rate of annual decrease is 1 part in 135, which is 
less than the maximum rate, recently passed. The rates of change are far greater 
in some parts of the globe than in others, and they themselves vary from decade 
to decade for no known reason. Where they are at present greatest, they should 
be followed with special care, and fortunately there is one great institution, the 
Department of Terrestrial Magnetism of the Carnegie Institution of Washington, 
which has certain resources that can when necessary be applied to assist in 
observations where there is special need of them, when there is no interested 
national body able to undertake them; it is, and since its foundation has been, 
the world’s “mobile column” for magnetic and allied researches, though no 
private institution can meet the demands entailed by adequate world-wide 
investigation. Most of the work of following the Earth’s magnetic changes must 
be done by national surveys, and by navies and special research expeditions. The 
present volume contains accounts of the work being done in these various ways, 
and of the information obtained when the surveys are charted and the charts 
compared with those for past epochs. 

Magnetic surveys are, of course, made partly for utilitarian purposes, con- 
nected, for example, with navigation, land measurement, and mining. More 
detailed surveys of special areas, both by magnetic and electric methods, are now 
proving of great value in prospecting for minerals and oil; reports on work so 
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done, and on the methods and instruments used, also find a place, though a 
regrettably small one, in this volume. 

In the main however the Section rightly concerns itself with the pursuit of 
geomagnetic and geoelectric research from the standpoint of pure science, though 
it may well prove here, as in other branches of science, that this course is ultimately 
the most fruitful one for the later application of the knowledge gained to human 
needs. Already such phenomena as aurorae and magnetic storms are found to 

‘have a close relation to international communication, not only, as heretofore, by 
cable, but, as now, by radiotelegraphy. With a view to more intensive and wide- 
spread auroral research, the Section has published a valuable atlas of auroral 
forms, illustrated by a large number of beautiful auroral photographs taken by 
Professor Stgrmer, of Oslo. The Section is in this and other ways cooperating 
in the plans for the new Polar Year of international scientific work in the arctic 
and antarctic regions, projected for the period 1932-3, the jubilee of the first 
Polar Year. This great enterprise should lead to important new knowledge in 
many fields, magnetic, meteorological, and auroral, which have a close bearing 
on human welfare, and it is to be hoped that even during the present world-wide 
economic depression it may be carried through with success. =. C; 


CARTOGRAPHY 


FERIENKURS IN PHOTOGRAMMETRIE. Assembled by O. v. GruBER. 
Stuttgart: Konrad Wittwer 1930. 9 <6 inches; 510 pages; illustrations and map. 
RM.30 

TRAITE DE PHOTOGRAMMETRIE Aérienne et Terrestre. By O. v. 
GruBerR. Translated by A. ANSERMET. Lausanne: Editions La Concorde 1931. 
10 X7 inches; xvi+422 pages; illustrations and map. [£1 9s 6d] 

How many people spend their holidays attending a course of lectures about 
anything so exacting as photographic survey? The Jena courses were started by 
Dr. Pulfrich in 1909 and have lately been revived by Dr. von Gruber, who has 
now assembled from them a book. In publishing lectures the author is spared the 
effort of forging the material into a self-consistent form: presumably the reader 
has the somewhat questionable advantage of making his own deductions from 
the less restricted presentation of the subject. For here not only do several 
colleagues contribute to the book, but even in those chapters from the principal 
author himself there is a certain amount of overlapping. 

The author is of course known wherever his subject is known. Now a Mitar- 
beiter in the firm of Carl Zeiss, he was formerly professor of surveying and allied 
subjects in Stuttgart. The point of view presented tends therefore to be less 
that of the field-surveyor than of the instrument designer and theorist, though 
it should be remembered that the author has carried out more field-work than 
many who write about photogrammetry. 

The problem is the making of maps from photographs, either from the ground 
or from the air; since the book comes from Germany we are naturally largely 
occupied with the solution by means of the various automatic plotting instru- 
ments. The mathematical groundwork is brief and to the point, though not 
particularly easy to follow. (A more straightforward and less condensed treat- 
ment will be found in a former book from the same author: ‘Einfache u. Doppel- 
punkteinschaltung im Raum,’ Jena 1924.) But so soon as we leave the funda- 
mental equations we come to the controversial topics of procedure and instrument 
design. The odd thing about photogrammetry is the amount of bitterness in its 
squabbles. It is perhaps a disadvantage of working at science under commercial 
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(or also, apparently, governmental) conditions that one is too long working along 
a single vein of thought. It becomes self-evident to a worker in Jena (or anywhere 


else, as the case may be, where a particular point of view is being worked out): 


that the others are all on the wrong tack, and with the most qpen mind in the 
world he will develop arguments to show it. It ceases to be sufficient to say ‘this 
instrument will do such and such”’; he must add “‘that instrument can’t.” Thus 
we find some of Captain Hotine’s less restrained sentences that have appeared in 
the Journal lurking as footnotes to the book. To complete his criticism of a 
certain competing plotting-machine the author descends in fact to quoting 
adverse comments from foreign sources. 

Any suspicion that this holiday course is a brief reference to the main facts may 
be abandoned. It is a thorough treatise, fully referenced, that would naturally be 
in the hands of any engineer practising photogrammetry. From photograph to 
map, every stage has its expert. The chapters on photographic emulsions, 
camera lenses, and speed shutters are pronouncements which a surveyor cannot 
criticize. The cameras themselves and their mountings are described. There is 
the theory and practice of photographic surveying from the ground. There are 
one hundred pages laden with footnotes to describe the development of instru- 
ments and plotting-machines from the point of view of their patented features 
alone. This is followed by another account of the development of the same 
instruments from the point of view of their construction: the experiment of “Big 
Bertha” (G.#., 1930, vol. 75, pp. 144-166) receives for instance three pages; the 
references to the capabilities of the instruments for survey purposes are more 
slender. It is a book that would be honoured in German with the title Quellenwerk. 

Professor von Gruber has however over-exerted himself in endeavouring to 
establish the supremacy of all things and ideas associated with the Zeiss concern. 
The world has known the Jena factory long enough, and is sure enough of the 
quality of its work, to make a passionate partisanship superfluous. The criticism 
of competing instruments is so unsympathetic that perhaps it were better not 
to mention them at all. The early association of Pulfrich with the firm made it 
certain that a great deal of the progress in theory and technique of photogram- 
metry should come from Jena. The Von Orel-Zeiss Stereo-Autograph was the 
first successful automatic plotting instrument, and it was responsible for this 
method of survey being adopted in the present re-survey of Switzerland. This 
mapping of the Alps is the first big piece of work to employ the great capabilities 
of the automatic-plotting machine. Climbing people may however be familiar 
with the special maps made for the Deutsch-Oesterreich Alpenverein of the 
Gross Glockner and Zillertal districts. 

It is in fact the financial difficulties of Central Europe since the War that are 
reflected in the unsatisfactory ratio of progress in design and theory to actual 
survey work carried out. The prospective field-worker will require a little more 
assistance than is to be found in this book. The difficulties of flying for survey 
work are hardly mentioned, and no advice given on the very important routine 
between pilot and photographer that 1s necessary to save endless trouble in the 
office later on. There are one or two oddities too, in the description of terrestrial 
procedure. At one point it is implied that the weight of the field-equipment does 
not matter particularly. Nevertheless we should be grateful that any one should 
have undertaken the great labour of accumulating the material of this book, 
which, however we accept the manner of its presentation, will be indispensable 
to those who are working on the subject. M. A. S. 
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ECONOMIC AND HISTORICAL GEOGRAPHY 


ERNST TIESSEN FESTSCHRIFT. Beitrage zur Wirtschaftsgeographie. 
Herausgegeben von ARNO WINKLER. Berlin: Dietrich Reimer 1931. 10 <7 
inches; 182 pages; sketch-maps and illustrations. M.12 

The practice of issuing “‘Festschriften” in Germany appears to be growing, 

though the justification is not always obvious. The bond, varying in strength, 

of a common interest, does not recompense for the difference in the value of the 
contributions, and it is difficult to imagine that the individual thus honoured is 
always content with those who shelter under his name. Professor 'Tiessen is 

known as editor of Richthofen’s posthumous papers, and as having evolved a 

cartographic or diagrammatic method used largely by German economic geo- 

graphers. These interests have determined the content of these essays. Dr. G. 

Braun applies Tiessen’s method to the study of Swedish ports, and Dr. Credner 

investigates the trade routes and commodities of North Kwantung. Many of the 

remaining essays are extremely general, almost school boyish in style: those on 
the economic importance of tides, the freezing of ports, and the influence of 
economic development on natural and animal life, are hardly real contributions 
to the stock of knowledge. The search for new concepts or principles appears 
to be overdone. To divide up the coast-line into stretches of 200 km., to classify 
these according to the number of towns found thereon, and thus to establish an 
index of economic development, appears to be merely misdirection of energy. 


GENERAL 


THROUGH TIBET TO EVEREST. By J. B. L. Noet. (The Kingfisher 
Library.) London: Edward Arnold & Co. 1931. 7 <4 inches; 302 pages; illus- 
trations. 3s 6d 

TALES OF AEGEAN INTRIGUE. By J. C. Lawson. (The Kingfisher 
Library.) London: Edward Arnold & Co. 1931. 7 X 4 inches; x +272 pages; 
illustrations. 3s 6d 

THE UNVEILING OF LHASA. By Epmunp Canopter. (The Kingfisher 
Library.) London: Edward Arnold & Co. 1931. 7 X 4 inches; viii+-304 pages; 
illustrations. 3s 6d 

These are the first three volumes of a new series of reprints called the Kingfisher 
Library. It might seem that the Library was to consist exclusively of travel 
books, but a rather heterogeneous first list, including also Miss Anne Douglas 
Sedgwick’s novel, “Tante,’ and Professor Wood Jones’s ‘Unscientific Essays,’ 
shows that we may expect almost any sort of book to be added. There are now 
sO many attractive sets of three-and-sixpenny reprints on the publishers’ lists, 
for instance Messrs. Chatto and Windus’s admirable Phoenix Library, that we 
have come to demand a high standard of production and printing. It cannot be 
said that the Kingfisher Library satisfies these demands. The cover is fair; but 
the books are of that distressing sort which refuse to lie open without having 
their backs broken, the margins are too small, and the type is a poor modern 
face. A very little taste and care could greatly have improved their appearance 
without involving extra expense. 

It is unnecessary to say much of the three reprints here noticed, except that 
they are interesting and well-chosen examples of their type. Captain Noel, 
who was photographic officer to the second and third Everest expeditions, and 
Mr. Candler, who accompanied Sir Francis Younghusband’s 1904 Mission to 
Tibet, saw Tibet in very different aspects; Mr. Lawson is a Cambridge don, 
at large during the war in that playground of literary men and professors, the 
Eastern Mediterranean. €. 
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VOLCANIC REGIONS OF EASTERN ASIA 


The latest publication of the Geographical Institute of the Albertus University, 
K6nigsberg, is a study of the volcanic regions of the Eastern Asiatic “‘fringe’’ by 
Dr. G. Kienapfel (‘Die Vulkanlandschaften der ostasiatischen Randbégen,’ 
Neue Folge, Nr. 3). By limiting his studies to areas where volcanoes are active, 
or if inactive are well preserved, or by their ruins have left their mark upon the 
physiography, the region he examines is comprised between Kamchatka and 
the southernmost Ryukyu Islands. Volcanism in this region appears to have 
reached a maximum in the Pleistocene, and to be at present declining. Though 
volcanic phenomena undoubtedly provide many of the common characteristics 
of these areas, the dominating factor is climatic. The whole fall within the mon- 
soon system, but within this their meridional distribution introduces many 
variations, from the sub-polar, raw and cold monsoon type of Kamchatka to the 
sub-tropical damp warm monsoon type of the southern Ryukyu. More constant 
throughout are the factors of relief, soil, and hydrology. Lack of water is general, 
despite heavy rainfall, on account of the steep slopes and porosity of the soil. On 
inactive volcanoes erosion is extremely rapid, and their character is, in geological 
time, soon lost. The soil, rich in iron, produced by the weathering is generally 
fertile, particularly the dolerite of Japan, where its occurrence is associated with 
terracing. The influence of volcanic material is further spread by the action of the 
wind, so that Dr. Kienapfel uses the term “‘volcanic loess.” Further uniformity 
in the appearance of the various landscapes is caused by the facility with which 
plant life has been able to spread meridionally. The “‘hara”’ belt which occurs at 
heights of 500-1500 metres on the younger volcanoes results from frequent 
eruptions, and the rapid erosion of the ejected material. 

The author then describes in some detail the ten main divisions adopted, 
which include about fifty minor divisions, largely from a physiographic stand- 
point. The human relations are treated very briefly. 


HARVARD INSTITUTE OF GEOGRAPHICAL EXPLORATION 

We have received from Dr. Hamilton Rice a fine set of photographs of the new 
buildings which he has presented to the University of Harvard to house an 
Institute of Geographical Exploration. This munificent gift was announced 
only in 1930, and the building was ready for use this autumn at the beginning of 
the academical year. The photographs show a fine range of buildings, comprising, 
on the ground floor, a large drawing office with computing room adjoining, an 
equally large instrument room with workshop adjoining, classrooms for physical 
geography and oceanography, and a lecture theatre to seat three hundred. On 
the floor above are a map room over the drawing office, a library over the instruc- 
tion room, and a series of classrooms for instruction in geographical, photo- 
graphic, and aerial survey, and wireless. On the large flat roof there is a meteoro- 
logical observatory, brick pillars for theodolites, and ample room for the testing 
and practise of instruments of all kinds. In the basement is a Shortt clock. The 
projection room at the back of the lecture theatre is elaborately equipped with 
apparatus for projecting sound-motion pictures. 

The photographs of the Harvard Institute have been on view for some weeks 
in the Ambulatory, and British professors of geography with modest equipment 
have had an instructive opportunity of seeing what can be done by a combination 
of scientific experience and wealth to make a geographical institute of the highest 
rank, and probably at the moment the only member of that rank. The University 
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of Harvard may be congratulated unreservedly upon its good fortune in receiving 
this splendid benefaction. 

The schedule of courses in instruction in geographical exploration comprises 
courses for second year and more advanced students by the donor, who has 
undertaken the duties of Professor of Geographical Exploration in the University, 
by Mr. Weld Arnold, Instructor in Geography, and assistants. The course 
announced by the Professor provides a survey of geographical exploration from 
the time of Humboldt to the present, and a discussion of the essential require- 
ments for exploration at the present time, concisely included under the four 
headings: Physical Equipment, Field Methods, Technical Knowledge, and 
Morale. In a statement accompanying the photographs the object of the school 
is defined as to train geographers in the best methods of ‘quantitative geography,” 
comprising field astronomy and survey, cartography, and climatology, and special 
attention will be given to developing the methods of the prismatic astrolabe, 
wireless in the field, and photographic reconnaissance from the air. 

This Society will wish to offer to its Vice-President, Professor Hamilton Rice, 
its best wishes for the success of this great endowment in a subject so dear to his 
heart. 


RIVER-CAPTURE IN SOUTH AMERICA 


In Petermanns Mitteilungen, Heft 5/6, 1931, Professor Passarge discusses the 
problem offered by the remarkable course of the Rio Branco in Northern Brazil, 
which has suggested the theory that we have here a case of river-capture,and that 
what is now the upper course of that river was once one of the headstreams of the 
Essequibo. Before coming to this, the special subject of his article, the Professor 
refers briefly to the classical case of the Casiquiare, also thought to give evidence 
of river-capture in the past, suggesting that the original water-parting between 
the Orinoco and Rio Negro ran a good deal south of its present position, and that 
the Siapa (which now receives the Casiquiare) once took a course to the Orinoco 
by way of the Guainia (now the main upper branch of the Rio Negro) and the 
Atabapo. In treating of the Rio Branco he naturally depends largely on the survey 
and map of Dr. Hamilton Rice published in this Journal in 1928, but he brings 
together all the information supplied by travellers from Schomburgk downwards. 
He considers the general surface features of the belt of country drained by the 
upper course of the Rio Branco and extending into the basin of the Essequibo, 
paying special attention to the question of levels. Although allowing that definite 
conclusions are impossible without more precise observations, he holds that 
the available data are not inconsistent with the theory in question. The tract 
between the Rio Branco and the Essequibo forms a nearly uniform plain, over- 
flowed in the rains, and though at the present day the level of the Rio Branco near 
its bend may be too low to fit in with the supposed former course into British 
Guiana, the difference is anyhow so slight as to be capable of explanation either 
by the cutting down of the river-bed or by a small change in the general level of 
the country. The presence of fluviatile deposits are held to bear out the view that 
an important river once traversed this tract. Passarge places the old water- 
parting below the junction of the Mucajahy with the Rio Branco, and the reversed 
direction of the former stream at its mouth is considered to support the idea that 
it too once took a course to the Essequibo. 


SIERRA NEVADA OF SANTA MARTA, COLOMBIA 

The Sierra Nevada of Santa Marta, Colombia, rising to over 17,000 feet 
within 25 miles of a tropical sea, is distinguished to a marked degree by the 
number and variety of the zones of vegetation and of settlement upon its slopes. 
On the results of a short journey in 1930 into the interior, where there is still 
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much to be explored, Professor Griffith Taylor has tabulated the extent and 
features of these. His route lay up the western slopes from Rio Frio, a station on 
the Santa Marta—Fundacion railway, through the Indian village of San Andrés. 
to a point at about 10,000 feet on the north-west flank of the central peaks. It 
will be recalled that Mr. A. F. R. Wollaston made a short visit to this region in 
1923, when he penetrated from the north to the main watershed of the Sierra at 
a height of 16,000 feet. His brief report of this reconnaissance (G.#., vol. 66, 
1925, Ppp. 97-111) appears to have been overlooked by Professor Taylor. The 
general impressions of these two travellers correspond fairly closely, though on 
the northern slopes, which are more isolated, the Indian population is larger, and 
ancient stone roads and steps more numerous. The town of Santa Marta owes 
its recent growth to the development of banana growing by an American com- 
pany. Between 1901 and 1930 the export of bananas had increased from approxi- 
mately a quarter of a million to over eleven million stems. This trade now repre- 
sents an annual income of seven and a half million dollars to the inhabitants. 
Professor Taylor distinguishes the following zones below that of permanent 
snow. Up to 1000 feet there is a xerophytic belt of scrub, cactus, and “‘bottle 
trees”; where this can be irrigated bananas are grown below 100 feet. This is 
succeeded by a zone of jungle up to 9000 feet. Above 4000 feet this is not utilized, 
but below this is the sugar-cane belt followed by the coffee belt. Above the 
upper jungle are wide areas of rocky grasslands, used to some extent by Indians 
for cattle grazing. Well-formed lateral moraines and cirques are numerous above 
12,000 feet. The whole area above the tree-line is a reservation for Indians, who 
also occupy clearings in the jungle zone, but are being pushed up the slopes by 
Colombian settlers. 


GEOGRAPHICAL AND PHOTOGRAMMETRIC RESULTS FROM 
THE ARCTIC CRUISE OF THE GRAF ZEPPELIN 


Captain Walther Bruns, Secretary of “‘Aeroarctic,”” the International Society 
for the exploration of the Arctic Regions by means of aircraft, has kindly sent 
us a statement prepared by Professor Penck on the geographical results of the 
Graf Zeppelin flight in July last, from which we extract and translate the following: 

“The Polar flight of the ‘Graf Zeppelin’ last summer produced far more 
scientific results than had been expected. The airship flew over portions of the 
North Polar area, previously totally unknown, and carried out in a few days an 
exploratory voyage, which earlier would have taken whole years. The geo- 
graphical results only are discussed here. 

“The airship flew over the previously little-known east coast of the north 
island of Novaya Zemlya, Nicholas II Land, previously seen only from the east, 
Franz Josef Land, and the interior of Taimyr island. An almost continuous 
photographic survey was carried out. Dr. Aschenbrenner, of the Miinchen 
‘Photogrammetrie,’ made this survey with the new Panorama-Camera. Herr 
Basse, of the ‘Berliner Luftbildaufnahmestelle,’ made oblique photographs, the 
interpretation of which, on account of the visible horizon, presented no difficulty. 
This has already been begun. Professor von Gruber, of the Zeiss works in Jena, 
has already been able to construct a map of a part of the north-east coast of 
Novaya Zemlya on the scale 1 : 200,000, with contour intervals at 50 metres, 
which gives insight into the surface features of an Arctic land, such as no other 
earlier map could have done. Thanks to the favourable weather conditions and 
the ceaseless activity of these gentlemen, similar maps of the whole east coast of 
Novaya Zemlya, and also of Nicholas II Land, can be made. Of the interior of 
Taimyr-Peninsula, with its lake and mountains, a small-scale map only can be 
made. There are important corrections to the map of Franz Josef Land.” 
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Captain Bruns sent also a cordial invitation to the Secretary to be present at 
the meeting of Aeroarctic arranged in Berlin for the week-end of November 8. 
This was impossible ; but Mr. Michael Spender, who had already arranged to be 
in Berlin at that time to study recent developments in photogrammetry, was 
able to accept an invitation, and sends us the following brief preliminary account 
of the meeting: 

“The speeches of Dr. Eckener and Professor Samoilovich were very enthusi- 
astic; not only had the voyage proved the dirigible to be exceptionally suited to 
polar research, but the success with which the scientific programme had been 
carried out exceeded the expectations of the most optimistic of them. Dr. 
Sverdrup, on the other hand, was not able to report that his programme of work 
on the Nautilus had been carried through as he had hoped; since however this 
was largely on account of the fact that it was impossible to submerge the ship 
after the damage to the horizontal rudder, he maintained his confidence in the 
value of the work that remained to be done from a properly equipped submarine. 

“The almost vibrationless movement of the Zeppelin, and the unobstructed 
view of the ground below, were equally valuable to the magnetic observations, the 
meteorological work, and the making of photographs. But the risk of fire from an 
electric spark, and the difficulties of getting a sounding balloon clear of the ship, 
made an exceptional problem for the upper air investigations. A comparatively 
large balloon has to be released carrying a wireless installation to transmit 
automatically the instantaneous values of temperature, humidity, and pressure. 

“The comprehensive series of photographs made during the length of the 
flight was described as the most important section of the work. This was almost 
entirely in the hands of the photographic surveyors. The photogrammetric 
cameras employed were the Zeiss double camera, and the panoramic camera 
containing nine chambers developed by Dr. Aschenbrenner. Both are auto- 
matic film cameras. The fact that the Zeppelin flies relatively low made it 
necessary to expose almost exclusively oblique photographs. 

“Map plotting from these photographs is still in hand. There have been some 
interesting applications of the use of the automatic plotting machine to make it 
possible to plot from stereoscopic pairs on a small scale without any ground 
control whatever. Scale may be obtained approximately from the time interval 
between successive exposures, and checked against the length of the airship’s 
shadow, should it appear in the picture. When there is a sea coast the orientation 
of the space model into the horizontal plane is not difficult. If there is no coast 
there may be rivers which must not run uphill; in exceptional cases a layer of 
stratiform clouds may be taken to give level. Where there is ice below, the 
reflected image of the sun can give azimuth. Some elegant plotting has already 
been completed on the scale of 1 : 200,000. Further, the existence of the photo- 
graphs in pairs makes the investigation of glacier forms, land terraces, geological 
structure, etc., possible in a unique way readily appreciable by those accustomed 
to working with stereoscopic pairs.” 


SOIL EROSION AND NATURAL COVER 

The problem of soil erosion is attracting considerable attention in the United 
States, and also in China, where it is allied to the question of the effects of defores- 
tation. The extent to which erosion is decreasing the area and value of arable 
land in the United States is strikingly set out by Mr. H. H. Bennett, who is in 
charge of soil erosion investigations under the Department of Agriculture, in 
a paper printed in the Annals of the Association of American Geographers (vol. 
21, 1931, pp. 147-78). The danger arises from the removal of the layer of top- 
soil, rich in phosphorus, and almost irreplaceable, caused by the careless breaking- 
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up of the natural vegetable cover by agriculturalists. Unchecked, this leads also 
to the “‘gullying” of slopes to such an extent that they become impracticable to 
agricultural machines, and to the destruction of valuable lands at lower altitudes . 
by the deposition of useless detritus. The average depth of 172 soil types of 
varying character was found to be 9 inches only. Apart from the agricultural 
value of this virgin soil, the effect of its removal upon erosion is evident from one 
experiment which showed that, from two areas, identical in size, slope, and for- 
mation, after a heavy fall of rain, the run-off, from that area on which the natural 
cover had been undisturbed, was 250 gallons per acre; from the other, from 
which the top cover had been burnt off, the run-off was 27,600 gallons per acre. 

In West Texas, in a clay loam region on a 2 per cent. slope, the annual loss of 
top-soil on land under cotton cultivation was 12°6 tons per acre, on fallow land 
18-6 tons, though on land under buffalo grass, i.e. a “natural” cover, the loss was 
3°8 tons only. The extent of this loss is difficult to establish accurately, but Mr. 
Bennett proves that it is serious. Surveys show that 60 per cent. of the Eastern 
Appalachian region has lost 4-18 inches of top-soil, and has been gullied to bed- 
rock. In Fairfield County, S. Carolina, 90,000 acres have gone out of cultivation 
through erosion of the soil. 

Mr. Bennett points out that much of this land could be brought under cultiva- 
tion again, though the outlay would be practically prohibitive, and certainly 
would not give a return equal to that from the treatment of undisturbed areas. 
This decline goes far to account for the fact that despite improved methods, 
machinery, and outlay on chemical manures, the yield of wheat per acre scarcely 
varied between 1869 and 1929. He does not give in detail the steps necessary to 
combat this evil, as they call for cooperation of all the sciences interested, and 
require to be varied from one locality to another. New machines have been 
introduced and terracing is being adopted in several areas. 

Mr. W. C. Lowdermilk has carried out several experiments in run-off and 
erosion, which reinforce strongly Mr. Bennett’s arguments, though the “‘cover” 
was provided by forests. The results appear in a paper read before the Inter- 
national Congress of Forestry Experimental Stations, Stockholm, 1929. The 
run-off from burned and bare surfaces was shown to exceed that from forest 
litter-covered surfaces by three to thirty times, and the erosion from fifty to six 
thousand times. The forest litter continued to act in this fashion after its com- 
plete saturation. It was also shown that where there was no natural cover the 
percolating water deposited a thin layer of fine-grained material which tended 
to seal the surface, increasing the run-off and consequently its eroding power. 

In another paper (reprinted from China, vol. 152, 1930, 15 pp.) Mr. Lowder- 
milk discusses ‘‘Forestry in denuded China.” His main point is that erosion 
resulting from deforestation is not brought about through the ignorance of the 
Chinese. Population pressure compels them to clear and cultivate slopes, and 
thus to allow erosive forces full play. In some areas, lack of fuel, owing to high 
cost of transport, drives the poorer classes to remove brushwood, leaves, and 
even roots from the hill slopes. The Chinese do not lack knowledge of forestry, 
and in Southern China have been able to control erosion. The main reasons for 
the continuance of deforestation are indefinite ownership of mountain forests ; 
lack of government control; lack of local knowledge by officials; high cost of 
transport, which prevents coal taking the place of timber as fuel. 


MS. ATLASES OF BATTISTA AGNESE 


The early Italian map-maker Battista Agnese, who though a Genoese by 
birth carried on his trade at Venice, is known for his prolific output of MS. 
atlases during a good part of the sixteenth century, though, strange to say, 
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nothing appears to be recorded about him. Various writers have dealt with the 
atlases, and attempts have been made, by Winsor, Kretschmer, and others, to 
compile lists of the surviving examples, of which there are certainly over fifty, 
including some which can be confidently attributed to him although not actually 
signed. The atlases are widely scattered in libraries or private ownership, and 
as new specimens of the unsigned group keep coming to light, a really complete 
list is no easy matter. The most careful and complete study of the subject yet 
made is that of Mr. H. R. Wagner, of California, who has published the results 
in the Papers of the Bibliographical Society of America, vol. 25, 1931. Agnese’s 
atlases are perhaps chiefly remarkable as works of art, their appearance being 
exceptionally attractive, while they show little originality in their subject matter. 
In the main their author was content to follow his models pretty closely, and in 
their general features the atlases show little change over long periods. But 
Mr. Wagner finds evidence that Agnese did occasionally introduce new material, 
for in his investigations of the history of exploration on the north-west coast of 
America he brought to light the fact that the Genoese was the first cartographer 
in Europe now known who depicted the discoveries of Francisco de Ulloa in 
1539 and 1540. It was this discovery which first turned Mr. Wagner’s attention 
to Agnese, and he has since with great industry sought information by corre- 
spondence with librarians and others in places where the atlases are preserved, 
besides studying carefully the previously existing literature, and his paper is 
likely to be the last word on the subject for a long time. 

The most substantial part is a full catalogue of all the atlases known, in which 
the contents of each are described in detail, with mention of any special features 
of interest. This is preceded by a general discussion of the atlases and individual 
maps, in which their general plan is described and an attempt made to trace 
their sources and to evolve a systematic classification. While Agnese took as his 
original model the old portolans, the style of which he closely copied, confining 
himself to a representation of seas and their coasts, he subsequently extended 
his scope by introducing land-maps. (Even his coast maps could never have been 
of use to sailors.) His work falls into three main epochs, the first characterized 
by large maps, the second by smaller ones, and the third by an increased number 
in each atlas. In the earliest group the principal map of the world is usually 
given as a whole, but later it was divided into three sections, with a considerable 
overlap. (Mr. Wagner speaks of this throughout as on a “‘plane projection,” 
by which is to be understood one with a rectangular plot.) The oval pro- 
jection of the second world-map seems to have been copied from Bordone’s 
“Tsolario” of 1528, the influence of which is otherwise traceable. As a final basis 
of classification Mr. Wagner adopts the representation or otherwise of the 
Californian peninsula (as a part of the world in which his special interests lie), 
the post-Californian period being subdivided according as the atlases have the 
old or improved map of Scotland. The respective periods are thus ¢. 1535-41, 
1542-c. 1552, and c. 1562-64. The monograph is illustrated by reproductions 
of the sheets of an atlas in the Huntington Library. 


SEISMOLOGICAL MAP OF NORTHERN EUROPE 

Within recent years attention has been paid by various students to the records 
of past earthquakes in Scandinavia and neighbouring regions, and the repre- 
sentation on maps of their distribution. This was done for Sweden by R. Kjellen 
in 1910, for Norway by Kolderup at various dates from 1913, and more recently 
for Finland by Renqvist. A new system of cartographical representation was 
introduced by the last-named, who considered it to bring out the facts more 
correctly than those previously used. By it a series of maps showing the areas 
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affected by the separate earthquakes is constructed, and another map on 
transparent paper on which dots are evenly distributed over the whole surface. 
The final Seismic Map is obtained by noting the number of times each dot falls . 
within a seismic area, these numbers supplying the basis for drawing the fre- 
quency curves. This method has now been used by K. E. Sahlstrém to construct 
a seismicity map of the whole of Scandinavia and Finland, and the map is pub- 
lished in the Arsbok of the Swedish geological survey for 1930 (Stockholm 1931). 
It brings out clearly the special concentration of seismicity in four distinct areas: 
(1) the Bothnian region, embracing the coast of Central Sweden with an extension 
round the head of the gulf into Northern Finland; (2) the Oslo—Vianer region, in 
the south-east corner of Norway and adjacent parts of Southern Sweden; (3) the 
coast region of westernmost Norway; (4) a more northern part of the coast of 
Norway cut by 66° N. There is also an isolated area in Finmark, Northern 
Norway. All the important earthquakes, the extension of which has been 
adequately recorded, belong to one or other of these regions. Broadly speaking, 
the markedly seismic areas are all in more or less close relation to the coasts, while 
the whole centre and north of the peninsula, together with Southern Finland, 
South-East Sweden, and Denmark, are relatively a-seismic. There is an evident 
genetic relation between seismicity and the maxima of post-glacial land elevation, 
and even where the latter has taken a very irregular course, as in the much- 
faulted region round Lake Vanern and in Varmland, the curves of equal upheaval 
conform in a striking way with those of earthquake frequency. Contrary to what 
might have been expected, the Norwegian deep channel in the Skagerak region 
does not appear to be seismically sensitive. 


REPORTS AND STATISTICS 


The ‘Special Report by His Majesty’s Government . . . to the Council of the 
League of Nations on the Progress of ‘Iraq during the period 1920-1931’ is an 
interesting and comprehensive compilation which supplies all the available facts 
and statistics to the student. It is clearly and systematically arranged under 
headings, the most interesting of which for our purposes is ““The Survey Depart- 
ment.”” Good progress has been made here, since in 1922 1206 square kilometres 
were newly surveyed; in 1930, 9217. Up to the end of 1930, 34,000 square kilo- 
metres in all had been surveyed. The major triangulation of the country is being 
undertaken; and the production of maps has increased from 37,139 copies in 
1922 to 113,485 copies in 1930. E 

We have received the 5th edition of R. H. Crofton’s ‘Statistics of the Zanzibar 
Protectorate, 1893-1930.’ The trade figures show a balance on the right side in 
spite of the world economic depression. 

The fifth annual issue of the ‘Year Book of the Bermudas, the Bahamas, 
British Guiana, British Honduras, and the British West Indies, 1931,’ is com- 
piled upon the lines common to such works of reference. A general historical 
and statistical survey of the past year is followed by separate sections on each 
colony, which contain descriptions supplemented by all the information required 
by business men or visitors. The introduction discusses the prospects of con- 
federation, and contains the text of the Canada-British West Indies Trade 
Agreement. From the statistics it appears that this agreement now affects about 
20 per cent. of the total trade. It is recorded that the oil output of Trinidad in 
1929 exceeded that of any other part of the Empire. During that year, also, the 
export of bananas and citrus fruits improved, especially from British Honduras, 
though the cocoa industry of Trinidad and the Jamaica coffee industry suffered 
set-backs. The development of diamond mining in British Guiana is retarded 
by difficulties of transport, and it was proposed to link Georgetown and the 
Mazaruni fields by air. 
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OBITUARY 


GENERAL SIR ALEXANDER COBBE, v.c., G.c.B., K.C.S.I., D.S.O. 


Sir Alexander Cobbe had been elected to serve for a second term on the 
Council of the Society at the last Annual General Meeting, but within a few 
weeks died after an operation. By his death the Society loses a Fellow who 
had gained high distinction in the service of his country, with the Chitral Relief 
Force in 1895; in the Ashanti expedition of 1900, when he was severely wounded 
and received the D.S.O.; from 1902 to 1904 in Somaliland, when he won the 
Victoria Cross; and in the war of 1914-18, when he was mentioned nine times 
in despatches and held high command in the operations on the Tigris. He was 
Military Secretary at the India Office from 1920-26, during which time he served 
his first term on our Council: was then four years G.O.C.-in-C. of the Northern 
Command in India: and had returned to the India office in 1930. 


JAMES COSSAR 


We regret to record thedeath of Mr. James Cossar at Oxford on September 22, 
at the early age of forty-nine. He was educated at George Heriot’s School and 
Edinburgh University, and after holding a teaching post at his old school and 
a lectureship in Glasgow, he became a member of the staff of the Oxford School 
of Geography in 1919. He did much valuable work in Oxford, concentrating 
all his energies in his teaching, and sacrificing his own interests for others. 
Cossar never spared himself in any way, but devoted himself enthusiastically to 
the work of the School and all connected with it, though in the latter part of his 
life he worked under great difficulties of ill-health. His loss is felt by a wide 
circle of old pupils and friends. 


CORRESPONDENCE 
THE RUB‘ AL KHALI 


A curious error occurs in Mr. Thomas’s most interesting paper on the Rub‘ al 
Khali which I have only just seen in the Journal for September. In discussing 
the slope of the peninsula he says on p. 221: ““Cheesman found Jabrin on the 
north-west of the sands to be 600 feet, and Philby found Sulaiyil to the middle- 
west of the sands to be 600 feet.’’ On these data and his own observations he 
bases his belief that the highest part of the sands will be found in the south-west. 

On turning to the map I find that the figures given are indeed 604 and 607 
respectively, while the explanatory notes state that the heights are given in feet. 
That is so in the case of Cheesman’s figure, but mine is in metres. The height of 
Sulaiyil is therefore 1991-5 feet, and not a mere 600, while the sands to the west 
and north-west of that locality rise to 2385 feet at Dam and to (probably) over 
3000 at the edge of the hills in lat. 20°5° N., long. 40° E. Najran, Marib, and the 
inner edge of the Hadhramaut district would all seem to be about that height or 
slightly more or less, while the eastward trend of the wadis issuing from the 
mountain fringe would suggest a general easterly peninsular slope. The inference 
is that the sands rise steadily from east to west on a broad front extending from 
lat. 22° N. southwards, and come to an end against the foothills where the moun- 
tain torrents are strong enough to prevent their encroachment and accumulation. 

Along the line Shanna—Mugshin, roughly in lat. 19° N., Mr. Thomas has 
himselt confirmed the existence of this easterly slope in the teeth, as it were, of 
the northward slope of the southern coastal range. His northward march along 
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long. 51° E. further confirms the easterly slope already observed in long. 47° E., 
and it may be safely assumed that it continues farther east—perhaps to the spot 
marked as quicksands in lat. 21° N. There is of course no evidence on this point, 

In his paper Mr. Thomas suggests that the landfall northwards from Shanna 
along long. 51° E. is uninterrupted. His map however shows that he descended 
from 970 feet at Shanna to 550 in lat. 20° N. only to rise again to 590 feet a degree 
farther north. From that point he dropped steadily towards the sea, but it is of 
interest to note that on the line of long. 49° E. there is a marked southward slope 
from lat. 24° N. towards Jabrin. There would thus seem to be two eastward- 
trending depressions in lats. 23° and 21° N. respectively, which are presumably 
the remains of the channels which once drained the wadis known to exist farther 
west. The depression northward of Shanna may indeed well be the continuation 
of Wadi Dawasir, of which all we know is that its bed passes out of our ken, 
trending somewhat south of east from Sulaiyil. 

One more point: Mr. Thomas speaks of Ubar. Why does he ignore or reject 
the form Wabar known to the Arab geographers ? It appears in that form (pro- 
bably on information supplied by myself at the time) in a R.G.S. sketch-map 
dated 1921, and prepared to accompany the late Dr. Hogarth’s lecture on war- 
time exploration of Arabia. H. St. J. B. PHILBy 


Mecca, Arabia. 21 October 1931. 


I must thank Mr. Philby for drawing attention to my misquotation of the 
height of Sulaiyil, in time to make use of the correction in my forthcoming book. 
In using the figure 600 for 607, to which Mr. Philby refers, it seemed to me that 
in country not conspicuously flat so great a meticulousness as the latter figure 
suggests would have shown some want of imagination. But the substitution of 
feet for metres is, of course, a different matter, and I bow to Mr. Philby’s 1991 
feet 6 inches. Domine, nein furore tuo arguas me : neque in ira tua corripias me. 

My belief that the highest part of the sands will be found in the south-west is 
strengthened by this disclosure. 607 metres at Sulaiyil suits much better than 607 
feet. The slope from Jabrin, 604 feet, to Sulaiyil, 607 metres, is clearly upwards 
towards the south-west. That slope must inevitably be continued towards the 
high land mass of the south-western part of the continent. My discovery of the 
upward westward slope of the southern borderlands towards the Najran bears 
strong and independent witness. 

Mr. Philby’s suppositions that the general fall of the southern sands is to the 
eastwards on a broad front are correct. His suggestions that certain sand 
undulations (depressions) are a continuation of Wadi Dawasir and other drainage 
channels of the western perimeter are, I think, reasonable, but present evidence 
available on this point is insufficient to permit of definite conclusions. 

Mr. Philby’s difficulty about the fall of the peninsula from south to north in 
long. 51° E. arises, he points out, from a difference in altitudes of 40 feet between 
points 60 miles apart. This does not invalidate my generalization—the peninsula 
viewed in perspective does fall with striking uniformity from south to north in 
this longitude—any more than that the “descent” of a mountain needs qualifying 
because of a pimple that has to be clambered over halfway down. 

Mr. Philby asks why, when speaking of Ubar, I ignore or reject the form Wabar. 
One answer is that none of the serious Arab geographers seems to mention the 
place at all: and it would scarcely have been considerate to take up the space of 
the Geographical Journal with local traditions of Yaqut and Nashwan bin Sa‘id. 

BERTRAM ‘THOMAS 
East India United Service Club. 16 November 1931. 
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MEETINGS: SESSION 1931-1932 


[Note by Editor: By an error of the draughtsman the three heights shown 
toward the western edge of Mr. Bertram Thomas’s map published in G.7., 
September 1931, are all wrong. Riyadi, Laila, and Sulaiyil are shown at 585, 
538, and 607 feet. These figures are the heights in metres. They should read, 
disregarding fractions, 1919, 1765, and 1991 feet.] 


MEETINGS: SESSION 1931-1932 


First Evening Meeting, 2 November 1931. The President in the Chair 
Paper: The Garwhal Himalaya around Kamet. By Mr. F. S. Smythe 
First Afternoon Meeting, 9 November 1931. The President in the Chair 


Paper: The Small-Scale Maps of the Ordnance Survey. By Brigadier H.S. L. 
Winterbotham 
Second Evening Meeting, 16 November 1931. The President in the Chair 

Elections: Saiyid Hussein Afnan Bey; Mrs. Florence A. Ashby; Reginald 
Greenwood Bailey; Frank Walter Banks; Capt. Herbert Carr Bardsley; Lady 
Rosemary Baring; Col. John Bigelow; Mrs. Heather Frances Bourne; 
Mrs. Gina Bree; Harry Burton; Nigel Hugh Hamilton Campbell; Francis 
Stapleton Cassidy, B.sc.; Kenneth George Catchpole; Frederick Spencer 
Chapman, B.A.; Francis Johns Corin, D.D.S., L.D.S., R.F.P. & S., F.R.S.E., M.1.H.}; 
Walter J. Cove; Mrs. Marion Cox; Templeton Crocker; James Herbert 
Crompton, F.1.D.; William Henry Crosthwaite; The Rev. Hubert Hope Daws; 
Miss Kamla Devi, M.a.; Patrick P. Donovan; Denis Percy Stewart Conan 
Doyle; Miss Vivienne H. L. Eckford; Gordon Rattray Fenton, A.M.INST.C.E., 
A.M.I.STRUCT.E.; Capt. W. G. Irvine Fortescue, M.c., R.E.; Ernest Henry Fowles, 
M.R.S.T., F.R.ECON.S.; George Randall Fox; Arthur W. ‘Gelbke, A.M., A.L.E.E.; 
Mrs. Kate Gilmour; The Rt. Hon. the Viscount Goschen, G.C.S.L., G.C.LE., 
c.B.E.; The Rt. Hon. the Viscountess Goschen; Lieut. Alan George James 
Gould, 1.a.s.c.; John Robert Griffith, B.A.; Pearcy Stanford Harding; J. V. 
Harrison; Dr. Fritz Heinrich; William Aspinall Hindley; John Campbell 
Holberton; Thomas Howarth, j.p.; E. O. W. Hunt; Mrs. C. K. Walton Jame- 
son; Harold C. Jaquith; Miss Helen Kay; William Thomas Lewis, M.1.£.; 
Anthony Christopher Loraine; David MacDonald; Allan A. Macfarlan; Lester 
MacGillivray, M.c., J.P.; Mrs. Grace Audrey McLean; Neil Gillian McLean; 
Mrs. James E. Martin; Lieut. Arthur von Briesen Menken, U.sS.M.C.R., A.B.; Peter 
Aldwin Munby; The Very Rev. Dean H. Dobson Peacock ; Capt. G. Peek, 0.B.£.; 
Capt. George Henry Lane Pitt-Rivers; Capt. Ralph Rayner, R.c.s.; Arnold H. 
Redfern, F.R.S.A.; Quintin Theodore P. Molesworth Riley, B.a.; L. B. Roberts; 
Reginald Stones Robinson; Mrs. Edith Helen Sawbridge ; Oscar Crosby Sewall; 
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Bray, Sir D., remarks on “‘ Highlands of 
Persian Baluchistan,” 338 

Brazier-Creagh, Col., remarks on “‘ High- 
lands of Persian Baluchistan,” 339 

Brettle, L., Social and Economic Geo- 
graphy, 82 § 

Bristol ; see Bath 

Britain, Land Utilization Survey of: 
L. D. Stamp, 40 * 

British Arctic Air Route Expedn., 291, 


P. 62 § 
. C., Game Animals 


456 
Britmis : 
Brocklehurst, Capt. H 

of Sudan, 175 § 
Brown, B., remarks on Anglo-Italian 

Somaliland Boundary, 121 
Brueton, B. F.: see Abercrombie, P. 
Bunsen, Sir M. de, proposes toast of 

Guests, 204 
Buran, Somaliland, 107, 108 
Burgess, H. F. J., remarks on ‘ 

Drifts of Essex, etc.,”’ 2 
Burton, E. St. J., on Outlet of Christ- 

church Harbour, Hants., 316 § 
Buxton, P. A., Insects of Samoa, 181 § 
Byrd, Admiral R. E., Little America, 75 §; 

receives Patron’s Medal, 196 


Glacial 


C 


CaDELL, —, experiments on mountain 
structure, 156-157 

Calendar, Maya, 7-9 

Californian Desert, Wind-erosion in, E. 
Blackwelder on, 93 § 

Callender, G.., Portrait of Peter Pett and 
Sovereign of Seas, 81 § 

Calman, Dr., remarks on “ Camel 
Journey across Rub‘ al Khali,” 240 

Camel— Il Cammello, etc.: M. 
Vitale, 311 § 

Canada— Epopee Canadienne: C. De 
La —* 382§; Musk ox in, 
W.H.B. Hoare on, 193 ; Permanently 
Frozen Goound in W.A. Johnston 
on, 4 

Unveiling of Lhasa, 566 § 

Cape W: ales, ae Among Eskimo of, 
1890-93 : H. R. Thornton, 477 § 

Cardiff : H. M. Thompson, 367 § 

Cardinall, A. W., Tales told in Togoland, 


5598 
Caroni, Upper, Journey to, D. Holdridge 


on, 399 § 
Caroselli, F.S., Ferro e Fuoco in Somalia, 
361 § 


Carpathian overthrust, 149-150 
Cartier, Jacques, Documents relating to : 
H. P. Biggar, 74 §; C— et la Décou- 


verte de la Nouvelle-France: C. De 
La Ronciére, 73 § 
Catastrophes, Natural, Study of: Lord 


Howard of Penrith [rev. art.], 457 §; 


INDEX 


Commissione Ital. per lo Studio delle 
Grandi Calamita, 457 § 

Cavailles, H., 'Transhumance Pyrénéenne, 
etc., 370§; Vie Pastorale et Agricole 
dans les Pyrénées des Gaves, etc., 
370 § 

Cavasino, A.: see Almagia, R. 

Célérier, J., Le Maroc, 474 § 

Cerulli, Comm., remarks on “ Anglo- 
Italian Somaliland Boundary,” 122 

Chace, E., Yankee in Patagonia, 178 § 

Chaco— Wissens. Ergebn. der Deutschen 
a Chaco-Expedn.: H. Krieger, 
393 

Ch’ang-Ch’un, Journey of: Trs. A. 
Waley, 311 § 

Chesil Beach, 129, 141-143 

Chiengkwasi Fall, Rhodesia, 53-55 

Chilternsaeta tribe, 261 

China— Through Dragon’s Eyes : 
Arlington, 471 § 

Christchurch Harbour, Hants, Outlet 
of, E. St. J. Burton on, 316 § 

Christensen, Consul L., remarks on 
** Antarctic Research by Norvegia,” 
414; work in Antarctic, 401 et seq. 

Ciraolo, G., Commissione Ital. per lo 
Studio delle Grandi Calamita, Vol. I, 


Lc. 


457 
Civilizations, Deserts and Birth of: 
A. J. McInerny, 76§; Old C— of 
New World: A. H. Verrill, 186 § 
Climatology: A. Miller, 307§; 
Climate, Treatise on the Principles 
of Weather and: W. G. Kendrew, 


397 

Close, Sir C. F., letter on new one-inch 
Ordnance Map, 496; remarks on 
‘* Anglo-Italian Somaliland Boundary,”’ 
123; on “ Land Utilization Survey of 
Britain,” 48 

Clowes, G.S. L., Sailing Ships, 85 § 

Clyde, G. D., on Mountain and Valley 
Precipitation i in Utah, 492 § 

Cobbe, Gen. Sir A., Obituary, 574 

Collenette, C. L., Appendix on Botany 
of Somaliland, 119 

Commissariat, M. S., Mandelslo’s travels 
in Western India, 375 § 

Congo Belge: L. Franck, 71 § 

Congo—Zambezi Watershed, 517 

Continental Drift, 437, 449-451 

Coode, Sir J., on Chesil Beach, 141 et seq. 

Cook, P. A. W., Social Organizn. of the 
Bomvana, 380 § 

Coral Reefs and Atolls: J. S. Gardiner, 
rev. by C. Crossland, 460 § 

Cordoba, N.-W., Rock Paintings of : 
G. A. Gardner, 179 § 

Corni, G., Tra Gasc e Setit, 361 § 


Cornish Geology, Handbook: E. H. 
Davison, 293 § 

Corsica, etc.: K. Baedeker, 58 § 

Cossar, James, Obituary, 574 

Coverte, Capt. R., Travels: Ed. B. 


Penrose, 61 § 
Cox, Sir P., remarks on ‘‘ Camel Journey 
across Rub‘ al Khali,” 241 
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Craster, Lt.-Col. J. E. E., on Equal-area 
Projections of Sphere, 194 § 

Crocker, W. R., Japanese Popuin. 
Problem, 171 § 

Crossland, C., Coral Reefs and Atolls 
(rev.), 460 

Currie, E., on geology of Sahara, gra 

oe ., Studies in Jugoslav Psychology, 
468 

Cypress, Miromar, 325-326 

Cyprus, Submarine trough off: J. W. 
Gregory, 357 * 


D 


DauzieL, M.: see Hutchinson, J. 

— W., Voyages and Discoveries, 
391 

Danakil— Dancalia Esplorata: L. M. 
Nesbitt, 361 § ; D— Etiopica, Nella : 
R. Franchetti, 361 § 


Davies, M., on Problems of Earth’s 
Crust, 537 

Davison, , Japanese Earthquake of 
1923, 


, E. H., Handbook of Cornish 
Geology, 293 § 
Debenedetti, S., Ancienne Civilisn. des 
Barreales du N.-O. Argentin, 478 § 
Debenham, Prof., remarks on ‘“ Wave 
Incidence and Configuration of Shingle 
Beach,” 146 

Delmer, A., on Economics of Rhine and 
Meuse, 191 § 

De Marchi, L., and Milone, F., Regioni 
e Stati d’Europa, 294 § 

Denmark : see Norway 

Dennery, E., Asia’s Teeming Millions, 
300 § 

Desert Exploration, Pioneer, correction 
by W. J. H. King, 195 

Deserts and Birth of Civilizations: A. J. 
MclInerny, 76 § 

Devil’s Hole in North Sea, 397 

Devon, Place-names of : J. E. B. Gover, 
A. Mawer, and F. M. Stenton, 464 § 

— and Voyages: W. Dampier, 
391 

Domesday Survey of Herts and Essex, 
262 et seq. 

Dordogne— Other Chateau Country: 
K. Woods, 294 § 

Draper, W. P.: see Augiéras, Capt. 

Driberg, J. H., on Hamitic Intruders in 
African Lake Region, 315 § 

Dulles, F. R., Eastward Ho ! 485 § 

Dumreicher, A. von, Trackers and 
en in the Deserts of Egypt, 
379 

Dune types in Libyan Desert, 28-29 

Dutch West India Company— Iaerlyck 
Verhael van de Verrichtinghen der 
Geoctroyeerde West-Indis. Comp. : 
J. de Laet, 479 § 

West and East Indies— Reisebe- 

schreibungen von Deutschen Beamten 
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und Kriegsleuten, 1602-1797: Ed. 
S. P. L’Honoré Naber, 300 § 

Duzdab, spelling, 324 

—_ General, on Baluchistan meteorite, 
32 


E 
Eapir, H., Lagooned in Virgin Islands, 


480 

Earth’s Crust, Problems of : Discussion 
in Section E of Brit. Assocn., 1931, 
433", 536 * 

East Riding— East Yorkshire: S. E. J. 
Best, 367 § 

Eastward Ho! etc.: F. R. Dulles, 


485 § 

ee Map, Authorship, R. Uhden on, 
318 

Economic and Social Geography: L. 
Brettle, 82 § 

Eesti, 58 § 

Egypt— Habitat Rural en E—: J. 
Lozach and G. Hug, 72§; Les Eaux 
qd’E—: A. Azidian, 377§; Trackers 
and Smugglers in the Deserts of E—: 
A. von Dumreicher, 379§ 

Elliott, S., on Problems of Earth’s Crust, 
539 

Empire Survey Review, 319 ; E— Sur- 
veyors’ Conference, 1931, 319 

Engel, C. E., Littérature Alpestre en 
France et en Angleterre, 18*—19° 
siécles, 469 § 

Engineering Geology: H. Ries and 

. L. Watson, 484 § 

England— Ancient Bridges of North 
E—: E. Jervoise, 292§; E— of 
the Windmills: S. P. B. Mais, 292§; 
Georgian E—: A. E. Richardson, 
169§; History in Stones: C. E. S. 
Norton, 558 § ; Map of XVII Century 
E—, etc., 388 §; One Inch Ordnance 
Map, 353%; Rediscovering E—: 
C. A. Simpson, 365§; South Coast 
Cruising : C. Pears, 188 § 

English Trade in Middle Ages: L. F. 
Salzman, 392 § 

Eritrea— Tra Gasc e Setit: G. Corni, 


361 § 

Essex and Hertfordshire, Glacial Drifts 
of, and their bearing upon Agricultural 
and Hist. Geogr.: S. W. Wooldridge 
and D. J. Smetham, 243 * 

Estonia— Eesti, 58 § 

Ethiopia: see Abyssinia 

Europe— E. v. Seydlitz’sche 
2. Bd., 297 §; Peninsular E—: L. W 
Lyde, 56§; Europe centrale, Pt. I: 
Emm. de Martonne, 466§; Regioni e 
Stati d’E—: De Marchi and F. 
Milone, 294 § ; Northern E—, Seismo- 
Map, K. E. Sahlstrém on, 
572 

Evans, Sir A., Palace of Minos, 57 § 

Everest, Mount, Epic of : Sir F. Young- 
husband, 301 § 


F 


FairGRIEVE, J., and Young, E., Human 
Imperial Commonwealth, 


a Bay, Cyprus, 357 et seq. 

Faucigny, Evolution Morphologique : 
R. Perret, 465 § 

Field, E. E., Land survey of North- 
amptonshire, 41 

Fiji and Fijians, 1835-56: G. C. 
Henderson, 481 § 

Finland: K. Gilmour, 295§; F—: 
Nation of Cooperators : T'. Odhe, 59 

and Baltic— Idrisi, la Finlande, 

etc.: O.J. Tallgren-Tuulio and A.M. 
Tallgren, 369 § 

Florida, Boom in: T. H. Weigall, 304 § 

Florinsky, M. T., End of Russian 
Empire, 558§ 

Forbes, Rosita, Conflict: Angora to 
Afghanistan, 372 § 

Forrest, H. E., on Problems of Earth’s 
Crust, 538-539 

Foster, F., trs. Studies in Yugoslav 
Psychology : J. Cvijic, 468 § 

, H. L., Vagabond in Barbary, 174 § 

, Sir W., Ed. Travels of J. Sander- 
son in Levant, 1584-1602, 485 § 

Founder’s Medal to Bertram Thomas, 


196 

Fourcade Stereo-goniometer : M. Hotine, 
78§ 

France, S.-E., etc.: K. Baedeker, 58 § ; 
F—,S.-W., "Floods of March 1930, 93 § 

Franchetti, R., Nella Dancalia Etiopica, 

361 § 

hint, L., Congo Belge, 71 § 

Frazer, Sir J. G., Studies in Greek 
Scenery, etc., 170 §; see Spencer 

Frozen Ground in Canada, Permanently, 
W. A. Johnston on, 494 § 


G 


GALBRAITH, Capt., receives Patron’s 
Medal for Admiral Byrd, 196 

Gardiner, J. S., Coral Reefs ll Atolls, 
460 §; Unknown Ocean (rev.), 551 § 

Gardner, G. A., Rock Paintings of N.-W 
Cordoba, 179 § 

Garwhal Himalaya around Kamet: F.S. 
Smythe, 576 (title only) 

Geneva, Lake of: K. Baedeker, 58 § ; 
Currents, L. Kreitmann on, 395 § 

Geodesy and Geophysics, Internat. 
Union— Comptes Rendus, Stockholm, 
1930: Ed. C. Maurain, 563 § 

Geographical Union, qintemnat., Paris 
Congress, 1931, 544 

Geography— Geogr. Hb. 
der: Ed. F. Klute, 488 § 

Geological Conference at Kigoma, Tan- 
ganyika Territory, 397 

Geology, Engineering: H. Ries and 
T. L. Watson, 484§; Outlines of 


Historical G— : C. Schuchert, 185 § 
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Geomorphology: Panoramen Afrikan. 
Inselberglandschaften, 473 § 

Geophysics— Hb. der Experimental- 
physik, 25. Bd., Geophysik: Ed. G. 
Angenheister, 305 §; see Geodesy 

=r England : A. E. Richardson, 
169 

Germany— Géogr. Universelle. Vol. 
IV: E. de Martonne, 466§; N.-W., 
Human Settlement, R. Martiny and 
K. Ostermann on, 396 § ; Wayfarer in 
Central G—: M. Letts, 168 § 

Gernet, Capt. E. S., Ice Lichens, 78 § 

Gibraltar, Strait of— Tuinel submarino : 
P. Jevenois, 167 § 

Gierzynski, E.: see Augiéras, Capt. 

Gignoux, M., and Moret, L., Itinéraire 
on a travers les Alpes Frangaises, 


60 § 

Gill Memorial Grant to M. Spender, 197 

Gilmour, K., Finland, 295 § 

Glacial Drifts of Essex and Hertfordshire 
and ... Agricultural and Hist. Geogr. : 
S.W. Wooldridge and D. J. Smetham, 
243 

Godefroy, R., Géogr. de la Savoie, 167 § 

Golconda, Relations of, in 17th cent.: Ed. 
W. H. Moreland, 485 § 

Gold Resources of World: with Sum- 
mary by A. C. Sutherland, 183 § 

Goodenough, Admiral Sir W., Address 
at Annual General Meeting, 97 * ; on 
finances of Society, 198 ; remarks on 
“* Anglo-Italian Somaliland Boundary,” 
121, 123; on “ Antarctic Research by 
Norvegia,” 414, 416 ; on ‘ Camel 
Journey Across Rub‘ al Khali,” 238, 
242; on “ Glacial Drifts of Essex,” 
266, 269; on “‘ Highlands of Persian 
Baluchistan,” 338, 340; on “ Isiand 
Arcs and Mountain Building,” 157, 
160; on “‘ Journeys in Libyan Desert, 
1929-30,” 33, 36; on “‘ Land Utiliza- 
tion Survey of Britain,” 48; 

** Wave Incidence and Shingle Beach,” 
143, 147, 148; responds to toast of 
Society, 201 

Goodman, J. T., on Maya glyphs, 5-6 

Gordon, H. C., Spain as it is, 369 § 

Gover, J. E. B., Mawer, A., and Stenton, 
F, M., Place-names of Devon, 464 § 

Graaff, Nicolaus de, Reisen van (1639- 
1687) : Ed. J.C. M. Warnsinck, 172 § 

se A. W., Permian of Mongolia, 


469 

Graf Zeppelin, Results of Arctic Cruise, 
Prof. Penck on, 569 § 

Grant, I. F., Social and Econ. Develop- 
ment of Scotland, 59 § 

Gray, R. W., Colour of Greenland Sea 
and Migrations of Greenland Whale 
and Narwhal, 284 * 

Greece, Statistical Annual of, 495 § 

Greek Scenery, Legend and History: 
Sir J. G. Frazer, 170 § 

Greenland— Reports of G— Expeditions 
of Michigan Univ. (1926-31): W. H. 
Hobbs, 482 § 


Greenland Sea, Colour of, and Migra- 
tions of Whale: R. W. Gray, 284 * 
Gregory, J. W., on problems of Earth’s 
Crust, 444-445 ; Origin of Inca Civili- 
zation (rev.), 55 58; Submarine trough 
off Cyprus, 357 * 

Ground-ice in Arctic, G. Satow on, "90§ 

Gruber, O. v., Ferienkurs in Photo- 
grammetrie, 564§; Traité de Photo- 
grammétrie, tr. A. Ansermet, 564 § 

‘ Guatemala, A Glimpse at,’ by A. P. 
Maudslay, 4 et seq. 


H 


Hasitat RuraL, Commission de I’, 549 

Halkin, J., Atlas Classique, 485 § 

Hamitic Intruders in African Lake 
Region, J. H. Driberg on, 315 § 

Harvard Institute of Geographical Ex- 
ploration, 567 § 

Hassinger, H., Geogr. Grundlagen der 
Geschichte, 186 § 

Hatt, E. D., Ed. Turi’s Book of Lapp- 
land, 296 § 

Heavitree ridge, MacDonnell ranges, 
Cent. Australia, 423-426 

Henderson, G. C., Fiji and Fijians, 
1835-1856, 481 § 

Hennig, R., Geopolitik : die Staat als 
Lebewesen, 186 § 

Hertfordshire : see Essex 

Highlands of Scotland, N.W., over- 
thrust, 149-150 

"Moorish Towns in Spain, 468 § 

Himalayan arc, 150-151 

Journal, Ed. K. Mason, Vol. 
III, 

Hinks, A. R., on problems of Earth’s 

Crust, 433-440, 536; remarks on 

Island Arcs and Mountain Building,” 
160; on “ Land ran Survey of 
Great Britain,” 49, 50, 

Historical Geogr.— réch, cent. MS. 
Navigating Manual in_ Society’s 
Library: E. G. R. Taylor, 346 * 

History in Stones: C. E. S. Norton, 


558§ 
Hoare, W. H. B., on Musk Ox in Canada, 


Hotes W. H., Greenland Expedn. 
Univ. of Michigan (1926-31), 482 § 

Hodges, Maj. P., Britmis, 62 

Hoefler, P. L., Africa speaks, 303 § 

Holdridge, D. .. on Journey to Upper 
Caron!, 399 § 

Holland, Capt. V. C., remarks on 
i Journeys in Libyan ’ Desert, 1929- 

a ., on problems of Earth’s 
Crust, 445-451; Geology of 
Mediterranean (rev. ), 161 § 

, M., Atlas of Population and Pro- 


duction for New South Wales, 480 § 

Holtedahl, O., Antarctic Research by the 
Norvegia Expeditions and others, 96 
(title only), 401 * 
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Holway, E. W. D.: pioneer of Canadian 
Alps : H. Palmer, 177 § 

Hopkins, Sir F. G., responds to toast of 
Guests, 206 

Hotine, Capt. M., 
goniometer, 78 § 

Howard of Penrith, Lord, Study of 
Natural Calamities, 457 § 

Hug, G.: see Lozach, J 

Human Geography: J. Fairgrieve and 
E. Young, 394 § 

Hunter, J. G. G., on problems of Earth’s 
Crust, 454-455 

Hurst Castle Spit, 130, 135, 1 

Hutchinson, J., and Dalziel, J. ie Flora 
of West Tropical Africa, Vol. Il, 72§ 


Fourcade Stereo- 


I 


IcELAND, Tramping through: D. M. 
Ramsden, 468 § ; see Norway 

Ice Lichens: E.S. Gernet, 78 § 

Idrisi, La Finlande, etc. : O. J. Tallgren- 
Tuulio and A. M. Tallgren, 369 § 

Ilvento, A.: see Almagia, R 

Imperial Commonwealth, Human Geo- 
graphy: J. Fairgrieve and E. Young, 

94 

Inca Civilizn., Ayar-Incas: M. Poin- 
dexter, 555 § 

India : Archaeol. Tour in Waziristan and 
N. Baluchistan: Sir A. Stein, 64§; 
Economic and Commercial Geogr. : 
B. B. Mukherjee, 173§; Indien 
Kampft : W. Bosshard, 374 § ; Man- 
delslo’s Travels in Western I—: M.S. 
Commissariat, 375 §; On Frontier and 
Beyond : Sir ‘0’ Connor, ' 67 §; 
Relations of Golconda in 17th cent. 
td. W. H. Moreland, 485 §; Tiger 
Days: Hon. J. W. Best, 62 § 

Ingrams, W. H., Zanzibar: history and 
people, 176 § 

Internat. Geographical 
Congress, 544 

Island Arcs and Mountain Building: P. 
Lake, 149,* 492 

Isostasy, 438-440, 445-44 

Italian Lakes, etc. 


Union, Paris 


58§ 


J 


Jack, Brig., and one-inch O.S. Map of 
England, 353 et seq. 

Jackson, R. M., Traverse from Ice Fiord 
to Wijde Bay, Spitsbergen, 277 * 

Jacobsen, A., Die Weisse Grenze, Ed. 
A. Janssen, 182 § 

Jaeger, F., Afrika, 69 § 

James, E. W., on Inter-American High- 
way, 399 § 

James range, Cent. Australia, 426-428 

Janssen, A.: see Jacobsen, A 

Japan, Bibliographie von, 1927-1929: 
O. Nachod, 372 § ; J— Arc, 151-153 


INDEX 


Japanese Earthquake of 1923: C. Davi- 
son, 77§; J— Population Problem : 
W.R. Crocker, 171 § 

Jardine, D., on ‘‘ Mad Mullah” of 
Somaliland, 125 et seq. 


Java Sea, Crossroads of : H. de Leeuw, 
302 
ean, V.,-on French Progress in S. 


Morocco, 193 § 

Jeffreys, H., on problems of Earth’s 
Crust, 451-453 

Jenkins, E., Seasons of Shipment of 
Crops, etc., 

Jervoise, E., "Ancient Bridges of North 
of England, 292 § 

Jevenois, Lt.-Col. P., Tuinel Submarino 
del Estrecho de Gibraltar, 167 § 

Johnston, W. A., on permanently 
frozen ground in Canada, 494 § 

Jugoslay Psychology, Studies in: 
Cviji¢, 468 § 

Jungle Ways: W. B. Seabrook, 173 § 

Jutson, J. T., on Coasts of Port Phillip 
Bay, Victoria, 194 § 


K 


Ka.Lomo River, N. Rhodesia, 53-54 

Kamet, Garwhal Himalaya around : F.S 
Smythe, 576 (title only) 

Kammerer, A., La Mer Rouge, |’Abys- 
sinie et l’Arabie depuis l’Antiquité, 87 § 

Katanga copper mines, 497 et seq. 

Katumbela river system, Angola, 508 

Kaufmann, H., Rhythmische Phanomene 
der Erdoberfliche, 306 § 

Kemal el Din, Prince, in Libyan Desert, 


13 
Kemmerling, G. L. L., 
Volcano, Java, 491 


on Merapi 


Kemp, S. W., remarks on “© Antarctic 
Research by Norvegia,”’ 414 
Kendrew, W. G., Climate : . Prin- 


ciples of Weather and Climate, 387 § 
Kenya without Prejudice : H. O. Weller, 


474 

Kienapfel, G., on volcanic regions of 
Eastern Asia, 567 § 

Kigoma, T Geological Con- 
ference, 3 

Kildal, A. ed. Norway Year Book, 1931, 


60§ 

King, W. J. H., correction of “‘ Pioneer 
Desert Exploration,” 195; note on 
“Journeys in Libyan Desert 1929- 
30,” 525 

Kinte, ed. Hb. der Geogr. Wissen- 
schaft, 488 § 

Kohemba Falls, Angola, 513 

Kolupaila, S., Ed., 2. Jhb. des Hydro- 
metr. Biiros Litauens, 306 § 

Koto, B., Structure of Eastern Asia, 314 § 

Kreitmann, L., on Currents in Lake of 
Geneva, 395 § 

der 


Krieger, H., Wissens. Engebn. 


Deutschen Gran Chaco-Expedn., 383 § 


INDEX 


Kuh-i-Lejwar legend, Persian Baluchi- 
stan, 335 

Kuh-i-Taftan volcano, Persian Baluchi- 
stan, 321, 336 

Kiirbs, F., Osteurop. Staaten: Polen, 
Litauen, Lettland, Estland, usw., 467 § 

Kurile Arc, 152-153 


L 


Lart, J. pe, Iaerlyck Verhael van de 
Verrichtinghen der West-Indische 
Compagnie, 479 § 

La Géographie, new form of, 490 

Lake, P., Island Arcs and Mountain 
Building, 149 * 

Lamare, P., on Recent Journeys in 
Yemen, 313 § 

Land Utilization Survey of Britain: L.D. 
Stamp, 40 * 

Lappland, Turi’s Book of : J. Turi, 296 § 

La Ronciére, C. de, Une Epopée 
Canadienne, 382§; J. Cartier et la 
Découverte de Nouvelle- France, 738 

Laughlin, C. E., So you’re going to 
Spain, 368 § 

Lawrence, A. W. and Young, J., Ed. 
Narratives of Discovery of America, 


Ts J. C., Tales of Aegean Intrigue, 
566 
Leeuw, H. de, Crossroads of Java Sea, 
302 § 
Lenox-Conyngham, Sir G., remarks on 
Arcs and Mountain Build- 
ing,” 
— Ww. Auf dem Dach der Welt, 


yh L. A. D., Wilderness Trails in 
Three Continents, 488 § 

Wayfarer in Cent. Germany, 
I 

Levant, Travels of John Sanderson in, 
1584-1602: Ed. Sir W. Foster, 485 § 

Lewis, W. V., Effect of Wave Incidence 
on Configuration of Shingle Beach, 
129 

Lhasa, Unveiling of : E. Candler, 566 § 

Libyan Desert 1929 and 1930, Journeys 
in: Major R. A. Bagnold, 13 *, 524; 
Botanical notes: W. B. K. Shaw, 
534-535; Heights and meteorology : 
R. A. Bagnold and D. Newbold, 
53°-533 


Limestones : their Origins, etc.: F. J. 
North, 384 § 
Lincolnshire Coast Erosion, H. H. 


Swinnerton on, 494 § 

Lithuanian Hydrometric Bureau— 2. 
Jahrbuch ; Ed. S. Kolupaila, 306 § 
Littledale, St. George R., Obituary by 

F. E. Y[ounghusband], 95 
Livingstone District, N. Rhodesia, More 
Unrecorded Waterfalls : F. B. Macrae, 


53 
Lobito Bay, 502-503 
London, site and development, 259, 265 
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Lozach, J.,and Hug, G., L’Habitat Rural 
en Egypte, 72 § 
Lyde, L. W., Peninsular Europe, 56 § 


M 


MacDonne.t Rances, Cent. Australia, 
Physiography : C. T. Madigan, 417 *, 
423-426 

Macfadyen, W. A., note on water supply 
in Somaliland, 124; : Taleh, 125 * 

Machado, Sir J.,and Benguella Railway, 


9 

oe A. J., Deserts and Birth of 
Civilizations, 76 § 

MacKeurtan, G., ow Days of Natal 
(1497-1845), 379 

Sir H., on Problems of 
Earth’s Crust, 433, 542-544 ; remarks 
n “Glacial Drifts of Essex,” 268 ; 
on ‘Land Utilization Survey of 


Britain,” 
, Lake Bosumtwi, Ashanti, 


Maclaren, M 
270 * 

Macrae, F. B., More Unrecorded Water- 
— in Livingstone Dist., N. Rhodesia, 


Histoire Physique; Vol. 
III, Météorologie de M— : C. Poisson, 


472 § 
C. T., Physiogr. of Western 
en Ranges, Cent. Australia, 


Mullah ” of Somaliland, 125 et 


seq. 

sdalieell of Ghazna, Sultan, Life: M. 
63 § 

Mais, S. P. B., England of the Wind- 
mills, 292 § 

Malaya, Geology : J. B. Scrivenor, 374 § 

Manchen-Helfen, O., Reise ins Asiatische 
Tuwa, 68 § 

Mandelslo’s Travels in Western India : 

. S. Commissariat, 375 § 

Maori and Pakeha: A. W. Shrimpton 
and A. E. Mulgan, 383 § 

Marett, R. R., and Penniman, T. K., Ed. 
Spencer’s Last Journey, 179 § 

Marshall, J., and early Navigation, 348— 
349 

Maruay, R., on Human Settlement in 
N.-W. Germany, 396 § 

Martonne, E. de, Europe centrale (Géogr. 
Univ. IV, i), rege A and Internat. 
Geog. Union, 544, 5 

Mason, Major K., on 4 and Arcs and 
Mountain Building, 492 ; Ed., Hima- 
layan Fournal, Vol. 559 § 

Masserano, G., on Italian Survey in 
Tripoli, 192 § 

Maudslay, A. P., Memoir, 1 * 

~~” Polit. Erdbild der Gegenwart, 
186 

Maurain, C., Ed. Comptes Rendus de 
l’ Assemblée de Stockholm, 1930, 563 § 

Mawer, A.: see Gover, J. E. B. 

Maya Calendar, 7-9 ; ruins, 1 et seq. 
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Mediterranean— Diskordanz, usw., der 
Gebirge am Miuittelmeer: W. von 
Seidlitz, 161 § 

Meinesz, Prof., on mountain arcs and 
gravity anomalies, 156 

Merapi Volcano, Java, G. L. L. Kemmer- 
ling on, 491 § 

Mercanton, P. L., on Swiss Glaciers in 


1930, 190 § 

Mercer Sidereal Time Chronometer, 116 

Mesopotamia, 1914-1917: Loyalties: 
Sir A. T. Wilson, 375§; Clash of 
Loyalties, 1917-1920: Sir A. T. 
Wilson, 375 § 

Meteorite in Baluchistan, 328; M—, 


Rocks and Minerals from Rub‘ al 
Khali, 236-238 ; 
Bosumtwi, 273 

Meteorology— Bulletin Nat. Research 
Council, No. 79, Physics of Earth— 
III, M—, 385 § 

Meuse and Rhine, A. Delmer on, 191 § 

Michael Sars, N. Altantic Deep-Sea 
Expn. 1910, Scientific Results, I, 182 § 

Michotte, M., on Internat. bibliography, 
548-549 

Middlemiss, —, on Himalayan structure, 


Wi. 


M—s and Lake 


151 

Migrations, Internat., II: 
Willcox, 309 § 

Mill, H. R., note on “‘ Land Utilization 
Survey of Britain,” 52; remarks on 
“Antarctic Research by Norvegia,” 
415; remarks on “ Island Arcs and 
Mountain Building,” 158 ; and regional 
descriptn. of British Islands, 40 

Miller, A. A., Climatology, 307 § 

Milner, H. B., Sedimentary Petrography, 


185 § 
Milone, F.: see De-Marchi, L. 
Minos, Palace of : Sir A. Evans, 57 § 
Mississippi, Régime, M. Pardé on, 315 § 
Mittag-Leffler Glacier, Spitsbergen, 277 
et seq. 
Mongolia, Permian of: A. W. Grabau, 


469 
Monkhouse, G. C., member of Cam- 
bridge Expedn. to Spitsbergen, 277 et 


seq. 

Monod, T.: see Augiéras, Capt. 

Montandon, R.: see Almagia, R. 

Moorehead, W. K., Archaeology of 
Arkansas River Valley, 475 § 

Moorish Towns in Spain: 
468 § 

Moran, C., Spain: its Story, 368 § 

Moreland, W. H., Ed. Relations of 
Golconda in early 17th cent., 485 § 

Moret, L.: see Gignoux, M. 

Morocco— Le Maroc: A. Bernard, 
474§; Do.: J. Célérier, 474§; 
Southern M—, French Progress in, 
V. Jean on, 193 § 

, Seeing Spain and M—: E. M. 

Newman, 368 § 

Morris, —, remarks on “ Glacial Drifts 
of Essex, etc.,”’ 266 

Morshead, Lt.-Col. H. T., Obituary, 320 


C. Hill, 


INDEX 


Mott-Smith, M., Africa, from Port to 
Port, 381 § 

Mountain Building, Island Arcs and: 

Lake, 149*; 437-438, 447-449 ; 

K. Mason on, 492 

Mukherjee, B. B., Economic Geogr. of 
India, 173 § 

Mulgan, A. E.: see Shrimpton, A. W. 

Murchison, Miss, receives Back Grant 
for Col. Rowe, 197 ; 

Murchison Grant to Mr. Nesbitt, 197 

Musk Ox in Canada, W. H. B. Hoare on, 


193 § 
Muspratt, E., My South Sea Island, 304 § 
Mysore City : C. Parsons, 301 § 5 


N 


Naser, S. P. L’'Honoré, Ed. Reisebe- 
schreibgn. von Deutschen Beamten in 
Niederlind. West- und Ost-Indischen 
Kompagnien 1602-1797, 300 § 

Nachod, O., Bibliographie von Japan, 
1927-29, 372 § 

Names, spelling, in Somaliland, 112-113 

Nirin Valley, Persian Baluchistan, 335 

Narwhal : see Whale 

Nash, E. G., trs. Turi’s Book of Lapp- 
land: J. Turi, 296§ 

Natal, Cradle of (1497-1845): G. Mac- 
Keurtan, 379 § 
Nathan, Sir M., 
Medallists, 202 
National Research Council Bulletin, No. 
79, Physics of Earth—III. Meteor- 

ology, 385 § 

Natural History Collections from Rub‘ 
al Khali, 227-235 

Naval Operations, Vol. V: Sir H. 
Newbolt, 487 § 

Navigating Manual, 16th cent. MS., in 
Society’s Library: E. G. R. Taylor, 

* 

pe ll M., Life of Sultan Mahmud of 
Ghazna, 63 § 

Nesbitt, L. M., Dancalia Esplorata, 361 §; 
receives Murchison Grant, 197 

Newbold, D., Kufara—Egypt Caravan 
Route, 533; Survey Methods and 
Results, Libyan Desert, 526-552; see 
Bagnold, R. A. 

Newbolt, Sir H., Ed. Naval Operations, 
Vol. V, 487 § 

Newfoundland, New: J. R. Smallwood, 


proposes toast of 


47 
Newman, E. M., Seeing Spain and 
Morocco, 368 § 
New South Wales, Atlas of Population 
and Production : M. Holmes, 480 § 
Newth, J. D., Austria, 295 § 
New Zealand; History of: A. W. 
Shrimpton and A. E. Mulgan, 383 § 
Nicol, T., By Mountain, Moor and Loch, 
6 


463 § 
Nile, Upper, Early Italian Traveller, 
Prof. Almagia on, 192 § 
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Noel, J. B. L., Through Tibet to Everest, 
566 

North, F. J., Limestones, etc., 384 § 

North Pole, Under: Sir H. Wilkins, 


562 § 
North Sea, Devil’s Hole in, 397 ; Earth- 
quake of June 7, 317 § 
Northamptonshire Land Survey, 41 
Norton, C. E.S., History in Stones, 558 § 
Norvegia Expedition, Antarctic Research 
by: O. Holtedahl, 96 (title only), 401 * 
Norway— Norwegen, Dinemark, Island, 
Spitzbergen : K. Baedeker, 558 § ; Year 
Book 1931 : Ed. A. Kildal, 60 § 
Novak, V. J., on Problems of Earth’s 
Crust, 536-537 


OcEANOGRAPHY, etc.: H. B. Bigelow 
(rev. art. by J. S. Gardiner), 551 § 

O’Connor, Sir F., On Frontier and 
Beyond, 67 § 

Oddone, E.: see Almagia, R. 

Odell, N. E., remarks on “ Island Arcs 
and Mountain Building,” 159 

Odhe, T., Finland: Nation of Coopera- 
tors, 59 § 

Ordnance Survey Map, One inch to Mile, 
of England, 353 * ; letter by Sir C. F. 
Close, 496; O— S— Small-Scale 
Maps: Brig. H. S. L. Winterbotham, 
576 (title only) 

Orient, First English Adventurers to: 
F. R. Dulles, 485 § 

Ostermann, K., on settlements of Cent. 
Oldenburg, 396 § 

Outhwaite, L., Atlantic Circle, 188 § 

= University Exploration Club, 
395 


Pacmer, H., E. W. D. Holway : pioneer 
of Canadian Alps, 177 § 

——, H. R., action of waves on 
beaches, 129 et seq. 

Palmer Archipelago, glaciation, 405-406 

Pamirs— Auf dem Dach der Welt: W. 
Lentz, 471 § 

Parana, Basin of: W. S. Barclay, 576 
(title only) 

pager M., on Régime of Mississippi, 
315 

Paris Congress of Internat. Geogr. 
Union, 544 * 

Parsons, C., Mysore City, 301 § 

Passarge, S., Panoramen Afrikan. Insel- 
berglandschaften, 473§; Regional 
Geogr. of: J. F. Unstead, 164§; 
River-Capture in South America, 
568§; Grundlagen der Landschaft- 
skunde, [and other works], 164 § 

Patagonia, Yankee in: E. Chace, 178 § 

Patron’s Medal to Admiral Byrd, 196 

Paulin altimeters, 117 

Peake, H., Archaeology of Berkshire, 169 § 


Pears, C., South Coast Cruising, 188 § 

Pedias river, Cyprus, 357 et seq. 

Peek Grant to H. J. L. Beadnell, 197 

Penck, A., on Results from Arctic cruise 
of Graf Zeppelin, 569 § 

Penniman, T. K.: see Marett, R. R. 

Penrose, B., Ed. Travels of Capt. R. 
Coverte, 61 § 

Permian of Mongolia: A. W. Grabau, 


71§ 
pause. R., Evolution Morphologique du 
Faucigny, 465 § 

Persian Baluchistan, Highlands of : C. P. 
Skrine, 321 * 

Petrography, Sedimentary: H. B. 
Milner 185 § 

Pett, Peter, Portrait of, and Sovereign of 
Seas: G. Callender, 81 § 

Pettersson, V. I. and O., Cartes Synop- 
tiques Température et Salinité de 
l’Océan Atlantique Nord, 390 § 

—_———.,, O.: see Pettersson, V. I. 

Philby, H. St. J. B., letter on Rub‘ al 
Khali, 574 

Philippine Arc, 153 

Philippson, A., Festschrift fiir, 393 § 

Phipps, Major, method of time signals, 
114-115; work on Anglo-Italian 
Somaliland Boundary, 107 et seq. 

Photogrammetry— Ferienkurs in P— : 
O. v. Gruber, 564§; Traité de P—: 
O. v. Gruber, 564 § 

Piggott, S., on White Horse of Uffington, 


190 

Pirie, N. W., of Cambridge Expedn. to 
Spitsbergen, 277 et seq. 

Plymouth, new one-inch sheet, 353 

Poindexter, M., Ayar-Incas, 555 § 

Poisson, C., Histoire Physique de 
Madagascar, Vol. III, Météorologie, 
472§ 

Pole Star, 350; and latitude, 350 

Poles, Movement of, 437 4 

Political Geography— Geopolitik: R. 
Hennig; Geogr. Grundlagen der 
Geschichte: H. Hassinger; Polit. 
Erdbild der Gegenwart: O. Maull, 


186 § 

Poole, J. H. J., on problems of Earth’s 
Crust, 442-444 

Port Phillip Bay, Victoria, Coasts of, 
J. T. Jutson on, 194 § ; 

Portrait of Peter Pett and Sovereign of 
Seas: G. Callender, 81 § 

Preusse, P., on Early Eruptions of 
Vesuvius, 492 § 

Projections, Equal-Area, of Sphere, Lt.- 
Col. J. E. E. Craster and O. Adams on, 


195§ 
Pryce-Jones, A., Spring Journey, 88 § 
Pyrenees— 'Transhumanee Pyrénéenne, 
etc.: H. Cavailles, 370§; Vie Pasto- 
rale et Agricole : H. Cavailles, 370 § 
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Qara Mrts., Arabia, vegetation, 211 
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RamspDEN, D. M., Tramping through 
Iceland, 468 § 

Red Sea— Mer Rouge, etc.: A. Kam- 
merer, 87 § 

ae F. R. C., on Geology of Cyprus, 
360 

Regional Geography of Siegfried Pas- 
sarge: J. F. Unstead (rev. of Grund- 
lagen der Landschaftskunde, etc.), 
164 § 

Reports and Statistics, 573 § 

Rhine and Meuse, Economics of, A. 
Delmer on, 191 § 

Rhythmische Phinomene der Erdober- 
fliiche : H. Kaufmann, 306 § 

Richardson, A. E., Georgian England, 


109 

Ries, H., and Watson, T’. L., Engineering 
Geology, 484 § 

— Soma Plant of, Sir A. Stein on, 
go 

Rio Branco river-capture, Prof. Passarge 
on, 568 

Riu Kiu Arc, 152-153 

Riviera, etc.: K. Baedeker, 58 § 

Roberval, Sieur ~ Documents rel. to: 
H. P. Biggar, 7 

Rock Paintings of -W. Cordoba: G.A. 
Gardner, 179 § 

Rohlfs, cS. in Libyan Desert, 13, 15, 22, 


24 
Romané, D.: see Almagia, R. 
Rotz, J., and early navigation, 349 
Rowe, Col., receives Back Grant, 196 
Rowntree, Aw Ed. Hist. of Scarborough, 


463 § 

R.G.S., Annual General Meeting, 196 ; 
Address at: Sir W. Goodenough, 
97*; Meetings and Elections, 96, 


Rub‘ al Khali, Camel Journey across : 
B. Thomas, 209 *; letters by H. St. 
and Bertram Thomas 
on, 574-57 

Rural Habstation, Second Report of 
Commission, 1930, 308 § 

Russia at Random : O. Tweedy, 299 § 

Russian Empire, End of : M. T. Florin- 
sky, 558 § 

“ Rutter of the Sea,” 348 


Sahara— D’Algérie au Sénégal: Capt. 
Augiéras and others, 561 §; Geology, 
Dr. E. Currie on, 314 § 

Sahlstrém, K. E., on Seismolog. Map of 
N. Europe, 572 § 

Sailing Ships: G. S. L. Clowes, 85 § 

Sakistan (Seistan), 322 

Salamis trough, Cyprus, 356 et seq 

Salzman, L. F., English Trade in Middle 
Ages, 392 § 

Samoa, Insects and terrestrial Arthro- 
poda: P. A. Buxton, 181 § 


Samson, Comdr. C. R., Flight from Cairo 
to Capetown, 68 § 

Sanderson, John, Travels in Levant, 
1584-1602: Ed. Sir W. Foster, 485 § 

Sands, Singing, Arabia, 215 

and Waterholes of Rub‘ al Khali, 
Regional, 223-226 

Santa Marta, Sierra Nevada of Colombia, 
G. Taylor on, 568 § 

Sarhad plateau, Persian Baluchistan, 
321 et seq. 

Satow, G., on Ground-ice in Arctic, go § 

Savoy, Géogr. de: R. Godefroy, 167 § 

Saxon settlement and place-names, 260— 


261 
Scarborough, Hist. of : Ed. A. Rowntree, 


463 § : 

Schuchert, C., Outlines of Hist. Geology, 
185 § 

Scoresby on Greenland Whales, 284 et 


Scotland, By Mountain, Moor and Loch : 
T. Nichol, 463 §; Social and Economic 
Development : I. F. Grant, 59 § 

Scrivenor, J. B., Geology of Malaya, 


374 § 
Seabrook, W. B., Jungle Ways, 173 § 
Seasons of Shipment of Crops, etc.: E. 
Jenkins, 84 § 
Sedimentary Petrography : H. B. Milner, 


18 

Sedov, 1930, Arctic Voyage of, Prof. 
Samoilovich on, 91 § 

Seidlitz, W. von, Diskordanz, usw., der 
Gebirge am Mittelmeer, 161 § 

Seligman, Prof., remarks on ‘‘ Camel 
Journey across Rub‘ al Khali,” 239 

Seton-Karr, H. W., on Early Man in 
East Africa, 94 § 

Seward, A. C., Plant Life through the 
Ages, 388 § 

Seydlitz’sche Geographie, Band II., 297 § 

Shaw, W. B. K., Botanical Notes, 
Libyan Desert, 534-535; Note on 
‘Ain el Kiyeh, 533; remarks on 
‘** Journeys in Libyan Desert 1929-30,” 


34 
Shepstone, H. J., Wild Beasts of to-day, 
8 


483 

Shingle Beach, Wave Incidence and 
Configuration of : W. V. Lewis, 129 * 

Shrimpton, A. W., and Mulgan, A. E.: 
Maori and Pakeha, 383 § 

Siberia— Britmis : P. Hodges, 62 § 

Sierra Leone, Story: F. A. J. Utting, 


03 § 

Sierra Nevada of Santa Marta, Colombia, 
G. Taylor on, 568 § 

Simpson, C. A., Rediscovering England, 

6 

—— G. C., on problems of Earth’s 
Crust, 440-442 

Singing Sands, Arabia, 215 

Skrine, C. P., Highlands of Persian 
Baluchistan, 321 * 

Smallwood, J. R., New Newfoundland, 


476 § ‘ 
Smetham, D. J.: see Wooldridge, S. W. 
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Smith, W. C., Meteorite, Rocks and 
Minerals from Rub‘ al Khali, 236-238 

Smythe, F. S., Garwhal Himalaya around 
Kamet, 576 (title only) 

Social and Economic Geogr.: L. 
Brettle, 82 § 

Organiztn., etc., of the Bomvana : 
P, A. W. Cook, 380 § 

Soil Erosion and Natural Cover, H. H. 
Bennett on, 570 § 

Sollas, Prof., on island arcs, 150 et seq. 

Soma Plant of Rigveda, Sir A. Stein on, 


go 

Somaliland—- Ferro e Fuoco in Somalia : 
F. S. Caroselli, 361 § ; S— Boundary, 
Anglo-Italian : Lt.-Col. J. H. Stafford, 
96 (title only), 101 * 

Sonder, Mt., Central Australia, 429-430 

South Coast Cruising, Thames to Pen- 
zance: C. Pears, 188 

South Georgia, reindeer, 406-407 

South Sea Island, My: E. Muspratt, 
304 § 

Spain as it is: H. C. Gordon, 369§; 
S—: its Story: C. Moran, 3683; ; 
Moorish ‘Towns in S—: C. Hill, 


468 § ; So you’re going to S—: C.E. 
Laughlin, 368 § 

and Morocco, Seeing: E. M. 
Newman, 368 § 

Spencer’s Last Journey: Ed. R. R. 


Marett and T. K. Penniman, w. 
contribns. by Sir J. Frazer and 
H. Balfour, 179 § 

Spender, M., receives Gill award, 197 
Spitsbergen, ‘Traverse from Ice F ‘jord to 
Wijde Bay: R. M. Jackson, 277 *; 

see Norway 

Spring Journey: A. Pryce-Jones, 88 § 

Stafford, Lt.-Col. J. H., Anglo-Italian 
Somaliland Boundary, 96 (title only), 
101 

Stamp, L. D., Land Utilization Survey 
of Britain, 40 * ; remarks on “‘ Glacial 
Drifts of Essex, etc.,”’ 268 

Statistics, Reports and, 573 § 

Steers, J. A., remarks on ‘‘ Wave Inci- 
dence on Configuration of Shingle 
Beach,” 143 

Stein, Sir A., Archaeological Tour in 
Waziristan and N. Baluchistan, 64 § ; 
on Soma Plant of Rigveda, go § 

Stenton, F. M.: see Gover, J. E. B. 

— Fourcade: M. Hotine, 
78 

Steuart, W. M., 15th Census of United 
States, I, 393 § 

Stewart, Maj. P. M., Tales of Travel and 
Sport, 84 § 

Straker, E., Wealden Iron, 365 § 

Sudan, Game Animals of: Capt. H. C. 
Brocklehurst, 175 § 

Sudan Sands, etc.: S. C. Treatt, 70 § 

Suess, on Carpathian overthrust, 149- 
150 

Sun-Compass, 529 

Survey Methods and Results, Libyan 
Desert: D. Newbold, 526-530 


Sutherland, A. C., Summary, ‘“‘ Gold 
Resources of World,” 183 § 

Sweden, Climate of, A. Wallén on, 92 § 

————, North— Kulturgeogr. Studier 
inom Natra-, Naske-och Utbydarnas : 
J. Westin, 372 § 

Swinnerton, H. H., 
Coast Erosion, 494 § 

Swiss Glaciers in 1930, P. L. Mercanton 
on, 190 § 

Sykes, Gen. Sir P., visit to Sarhad, 323- 
324 


on Lincolnshire 


T 


TaLeH : W. A. Macfadyen, 125 * 

Tallgren-Tuulio, O. J., and ‘Tallgren, 
A. Idrisi, La Finlande, etc., 369 § 

Tamindan Valley, Persian Baluchistan, 


333-334 
Tavistock Theodolite : correction, 95 
Taylor, 16th cent. MS. 
Navigating Manual Society’s” 


Library, 346 * 

, G., Sierra Nevada of Santa 
Marta, Colombia, 568 § 

Terrace Commission at Paris Congress, 
1931, 547 

Terraces, Report of Commission on 
Pliocene and Pleistocene, 317 § 

Terry, M., Hidden Wealth ‘and Hiding 
People, 181 §; Two Journeys West- 
wards from Horseshoe Bend and 
Oodnadatta, Central Australia, 341 * 

Theodolite, Tavistock : correction, 95 

Theodolites for Somaliland work, 116 

Thomas, B., Alarms and Excursions in 
Arabia, 65§; Camel Journey across 
the Rub‘ al Khali, 209 * ; letter on map 
of, 575; receives Founder’s Medal, 
196 ; responds to toast of Medallists, 
204 


————.,, D., remarks on ‘“‘ Wave In- 
cidence Configuration of Shingle 
Beach,” 

Thompson, “ti. M., Cardiff, 367 § 

Thornton, H. R., Among Eskimo of 
Wales, Alaska, 1890-1893, 477 § 

Tibet, Through, to Everest : i. 

Noel, 566 § 

Tierra del Fuego, Expedn. by late Sir 
Baldwin Spencer: Ed. R. R. Marett 
and T. K. Penniman, 179 § 

Tiessen, E., Festschrift : Ed. A. Winkler, 
66 


5 

Tiger Days: Hon. J. W. Best, 62 § 

Time signals, 114-115 

Togoland, Tales told in: A. W. Cardi- 
nall, 559 § 

Townsend, C. W., From Panama to 
Patagonia, 178 § 

Transliteration [Arabic—Hebrew—Eng- 
lish], 312 § 

Travel and Sport, Tales of: P. M. 
Stewart, 84 § 

Traversi, L., Let-Marefia, 361 § 

Maj. C. C., Out of Beaten Track, 
70 
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Treatt, S. C., Sudan Sands, etc., 70 § 

Trinkler, Emil, Obituary, 95 

Trinobantes tribe, 258 

Tripoli, Italian Survey in, G 
on, 192 § 

Tristan * Cunha Fund, 398 

Turi, J., Turi’s Book of Lappland, 296 § 

Tr urki, New Alphabet, 94 § 

Tuwa— Reise in Asiatische T—: O. 
Manchen-Helfen, 68 § 

Tweedy, O., Russia at Random, 299 § 

Tyrrell, G. W., Volcanoes, 77 § 


G. Masserano 


U 


Usar, buried Arabian city, 214 

a White Horse of, S. Piggott on, 
190 

Uhden, R., on Authorship of Ebstorf 
Map, 318 

United States, Geogr. Studies in, 89 §; 
15th Census, Vol. I: W. M. Steuart, 


393 

Unstead, J. F., Regional Geogr. of S. 
Passarge, 164 § 

Utah, Mountain and Valley Precipitation, 
wy on, 492 § 

Utting, F. A. J., Story of Sierra Leone, 
303 § 


Vv 


VAN DER KERKEN, G., Crise Econom. en 
Afrique Belge, 302 § 

Varian, H. F., Geogr. of Benguella 
Railway, 497 * 

Vasht, Persian Baluchistan, 326 

Verrill, A. H., Old Civilizations of New 
World, 186 § 

Vesuvius, Early Eruptions, P. Preusse on, 


492 § 
Virgin Islands, Lagooned in: H. Eadie, 


480 

Vitale, M. A., Cammello ed i Reparti 
Cammellati, 311 § 

Volcanoes: G. W. Tyrrell, 77 § 

“i; Atlantic Circle : L. Outhwaite, 
188 

— and Discoveries : W. Dampier, 
391 


Ww 


Wacner, H. R., on MS. Atlases of 
Battista Agnese, 571 § 

Wales, Lakes of : F. Ward, 292 § 

Waley, A., trs., Travels of Alchemist, 
Taoist Ch’ang-Ch’un, 311 § 

Wallén, A., on Climate of Sweden, 92 § 

Ward, F., Lakes of Wales, 292 § 

Warnsinck, Reisen van N. 
de Graaff (1639-87), 172 § 

Waterholes of Rub‘ al Khali, 223-226 

Waterhouse range, Cent. Australia, 428, 
431 


Watson, T. L.: see Ries, H. 

Wave Incidence, Effect, on Configuration 
of Shingle Beach: W. V. Lewis, 
129 * 

Waziristan, Archaeol. Tour in: Sir A. 
Stein, 64 § 

Wealden Iron: E. Straker, 365 § 

Weigall, T. H., Boom in Florida, 304 § 

Weller, H. O., Kenya without Prejudice, 


474 

Werenskiold, Prof., on Problems of 
Earth’s Crust, 537-538 

Westin, J., Kulturgeogr. Studier inom 
Natra-, Naske-och Utbyaarnas flodom- 
raden: J. Westin, 372 § 

Weulersse, J., Noirs et Blancs, 381 § 
Whale and Narwhal, Migrations of 
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